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LJI j^ r,jj caII & U »* *< ^ i^J^ ^ji 
jLJ^M SL^ <J l*p\£- 4^al /<^^j ^j 

Jh iiLkJI jJuAa dUlT ^aj cLiL^- ^P-p iJU^JU 

J^dl LgJ ^ ^1 JIjjSU JSUJI j^wasllj ^j^all JJuJI^Aj 

M* ' J (5^t OjdI* J*jl*&*y» +**>\ Oi S-S^i ^*^l uJjll jJj 

uy Jj&JI i^LJjVI j-p ci-i^Jj lg-*-£l>« O^-la^j ojJsjJI 
i^jiJIj ^liVlj itjj^^tl Jl <uT ^a* c^r>f iSj .^JLtl oLLJUJIj i^j^lJill 
Wj^ Vlj V^tj ^JuJjJIj a^lj VM^Ij M*i*Jlj i^L^-^lj MV^j 

J^- j* (j«>L]| iljlju ^ ja J^-lj (3*1* Jp- jj?tft£ ^^T l^V ^7l a . %rj i^tj^lj 
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ajuii J! 

jLcl ca«^ Jl col < Aii\ ^?-j JUlbj jjJl^-l ^So jA\ ^LjjjIjJli . jjjJU 4joU1I oLLJill p I jit j£l j*»Lol 
4iJ?jj$J c plJ^J- dj^lfjb 4j»^kJl oJiAjL^I dUJJj .^Ip 1 40 iw dUJI J^PjSj Jl jl ^Ul j^ JuO*II 

cJbT o^I^ *^J j£c b5ljS J* J>2*JI Lcj • 4*tJU Sjjj^ j*>UI J^J 4o^il 4«Jli-l oJlfc J.^ Ja . 4jUJJ 4o^o 4^WJ 
. obT JSo Ub*JU ^Ljjj I jJI jP Ua^JU U^J jAms^o J I e~*>Lll j^ <G I blj dJUJdi cL~T j* Jaii J&-\j 
4JLc^!l OlPj^^i I udjil Ju^ol Jij . c-u&l dlft 4jjz£ U 4aL*w ^j c l$i£ <Ujdl c-^o ^y-l && iSLfcj 
r aj <d!l obb 4Abcdl olpj^^il JTj . I4J J**J!j *<JJI obi J*2 Jl j*iUI oj£Jj £^S\ d~\jd\ obi ^ <uT J 
jjfjll cJjJLiVI Ul . djill Jjip Jj lgJj*2j **c vL^uol oU*>Ip ^l jl dLiJU 4*2^ ^l n*y ^ JSwj La^j^o 
^jiljyjil ij*JI IJia J^aJbj . &j4~*j c-^JI oJlfc *^i j* *.lji)l j£j; jq& la^J aJl^uJ,! jJUIj ^yuJaJlj 

r,j*0j# Jj& jl rs-UiJ l$Jl9 *a*jAs lgj*IJi *-£^£ s\J&\ J I US' ^^i ^j^- i\ cJaJjil ^^'J ob^SI IJia 

. pj^jib 4dLcdl cJjb>u!ljjLSsd*>U ^^U^t^j?- jd» ^ 0JLA0 

Sj^ 4«JL?- JjSw Jaii <dJ! 4^-j ^l c^iJI ^ll ±*&}\ oJla S^I^j wtjy J aL^o^I jld dUi Jl 4dU^^fLj 

jjju^ ji oyjii c^uVi j^ri jb diJJJj . 4j»ujli hj jJjii c-^r jr j ob^ij p L$vi a^i jV . j^>ll ligJ 

UbT Jjbj ja JT jldU^j iObT JTicU- (J(jj^ Vl JaJjilc;^' jp <Jbyo^U?^ ^U^ oLwol iSLaj 
j^Uao Uajl i)Ld jl /gjy*i* .<up LJI& jlj ^m*o ^JJI OjJLo *\ j*%aj SjjsS' L^ iJLa jl ^cjw c^^^JI oJla j^ 

Li** Ob-Ls<ajl j^j L^jAlji 4^a?tJjjlSsil j* (£S~^\ oLaJjII j^a*j J<UJi^Uai>U^^^JI oJia jlji^Ls<i> j) 
c-JL* Vl j^j oLoJlaJJ ^yuu UT j^ijJIj o^ Vl IgJ ^Iji *^ (^Jl s-JL» Vl j^j If-d ^jSLio j^Uao ^ 

.j^LJIj i3jSLiJI Jlj Ju»Vl JI>^J^ j&\ ^jUI 



JdjMdj?- 



^IJCJ^M <uJUj i jp\ d\ Jju<1 9 56 alp Sjijl j^H JjjlAjkuJ,! /%-mjVI C*£ c-»s& ^JJl c-Jl^ll Jllj 
<L*iL*JI <U^jl*U£b l*b OLJLiJI Jjj cJ^uol 4*al?- J jtuojL^o 4*al^- JobVl j*>j^ cSjiJl (J^jJliJlj 

oL?-j]jjiJjVI *« Sj^iLil Lgjl£*A*l j^ytfj V-tjj 1*^1 j^"*^ ^1 4jbbxj jj^La (wJlS^ /^tj jjj La . <LjjJIj 
jixil bjb- jjiill <>yj S^j* <s£* (3 \$^ u " 3 'tijj^'' i^**^ j^ cjl^u— *J»I jl (^i^Ji *-*>*^l Jj^-i 

Vl^-I IJUb Jj^wac c-^JI dJu* Lgjj^- jdl ^Ull J?Uj^ j^f J$*>UJI ^ ^jJ\ £\£-\jfij Lj*j til^-Vlj 
.^wJI c\?-j& (t^J 4*^ ^ <J*^ IJU^LJ jlj c4jjU^JI *w*s£JI^-l ^a jO^ jljill J I Jl ^>«J1 j<rl^-l jy^i 
LgJp aj&jJI n^ljil JT Jli^jj^jJJIj^^U-^II j*^»VlcA«J J^iJia^l^l *^j4«JIj jTjiJI *>£ Jj 
Adi JLat jp J*>\pj &b: <uT <u^« ^JJI jtLM IJia^rpuj tojj^-Vl Jj^-I ^JT A Jj£j cjjJlI! 4joU1I OlT^-l 

.dia 
<d!u jLc^M jJp *-^u^jj cj*>UI Jl 4JljiJI £JL>jJI Jij jAj jl?-Ij j$Jia Jp- (JaJjII ^^^ ^?- jjJJ 

.y-^fl ajJIj ^J^ll *yr^\j *j^y\ oIpj^^IU j^dlj 
Jl lj\L&l j^j cl^Jj^l Jl JugJI ija Jas djiJI j^ &u»»lj feujJd ojy^ *3«**£j tg^H JjjLa ^-r^ *^£ 
4Jli*^lj hjJ&y\j ^JjiJI Jl <U^ j^y C~o^-y J$j ^UL-^lj J-jijI^lj <L-*>j_Jlj IJ-Jj-jj L - ^ JjJJl 

.V*JjJjVlj vojjJIj XJUVlj ijyJIj aj^j^Ij aJUj^JIj 

Jf*JI O^LoVli cO^i^l jUj 4-lJ^J c*UJb jLc^l Jl Ouajil j^P ajPO J LgjJjli c-^JI d ia C*zj\ Jlflj 
^1 Jp J*«uJ»l jj* -^jLaII -Jp J^woaIIj *j»j**J I jybJ I J^AJy^JiA \?ukj ji^fij c-^sxll a Jia <u *ui> ^J^l ^^U 
Jl?-I <J+^j -h^ 4A^Ji)l c IjJ I ja cjl <j*$ li^yta ^j jl ^Jl?- J^wj La I j&u: ^Ju j tw^u^Jl a Jia Ijij ^jli 
.L^iLiI j^ oLLJill dJllj cia.M..-j c-^JI oJia jV ccu?a (c^Lp jJJaia j^ dili jj^J cL^p & liJiil JjJ J^^o 
.^^xj JjjLa tw^T Jl $yo J*Mai)lj ajJI c^m2?-^ ji <dil ^j?-j jl^y Jjij ^jS\ oL?-j]jji Jj^I ^u^- jl 
ja (w*^)l d»Xa jJJ frljj j^ c-Jl^JI ^jAaj ^Ap-j+ejj jljiil 4^x?- j* S^U^^a j^jL^a^-l o Aa jl dLi V 
V*Ul Jp oj*AP ca^JJIjI&u-JI J^^j c^JUI Jl Jj^^JU^tsAJI Jj^kJI jp Jjj^j jjJiil dkJjIiaJi?- 

.dJia <u£' j*ZJ frljj j^ ^^U ^ Jia Ji^-jj 
*«^jjiij (%-^pI 7*^j ^1 cs-^>JI oJia Scl^d Jp ijij?' *\ &y&s*zj jjJlII jLd c^U^-l oJia «j^ J^J 

. j^iJ jJlij 2 4aJl?- Jj^Jlflj cAJU 4j^^JI ijtje Jl /%-aJuijjj 

^ji Jl jLJ^I ^jijj ^jlill jai J jijjJ^JI j« Ipjj jUj ^1 c-^JI JiLu^rj^i c^^-l ^r j^ 

i L^J I Tt^ljJI j^i Vr^^^ ^^ L°l c*^"lj cJjU 4*UMi« cj*>LJI i^jti Jfi iJjSwJI 4?-ljl JyjJ *^j cVrjljj Jul 

^JiJI ^LJI ^JLgJI j»j&\ s-JlSQJ 4^,3^1 Sjill Jp jTy cJlT^J ^jUJI JIpjj^JIjjVI IJa iJjd jSi 
frJi)l j*j^jj jixil 4cja ^a -fi^o JjjLa »w^J Ju?-jJI ^jg^l jl /<>i jl <^? dJUJu dJLiu j^j c<tJI ( a*j 

.4JLJ^I 



fc*~j VI c~~J lift Lfiji J ^^Vl iUJI IfJ^** jA\ Olplj^aJlj ^mJI 4JU-I jl Jl SjUiVl j* Ju V 
jUVI g&* J! S^j^JU VI ^^uj jJ lJubj cSjilSCil oL^jjJuVI j*J a^-jsJIj ua^l ^JUI jjo jp ^Ia^VI 
.ljja*o L) Jj£d Jj£ll jjJU- U Lf^^P ^1 4jTjill ajIjJJIj *-i)l Jl 4^-jsJIj c^LUall £&Lil dJUtf j£ ^^^Ij 
J^aJ V Jt£ ...Vlj 43b I j* JU V c-^lj i3bA cjUJlllj }U6\ kjlftj^u ** jw jJIj 40>dl iUJI #b- Jj^kJbj 

.*ww)Lil cJjJI J 
c-^JIdia Jj^uo^JUl J^yj c Jj Ul I jj Jill IJaI^&Ip Jl*OJ>l ^ ^ph Jjjl&4£j^£ J I :Ulibj AJlJ V 

•£^)l jljill l# Jlpj <JI S^U^JIj JjiaJIj a^LJI LgJ*A?- ja jjjJ^JI jjill o^Jj jjbs^i ^1 4JL^»jJI 
ciUJI ^ 4*ajjlJill \&j?r ^Jl Ojlj^JI c4Jj^>lilj *OjfsJl cJu JuH ^Jj^lil *UaJl :c r Jl^ll JLpI i y^j 

i&Ut»jJI J 4^1 JLjJI cOlftjVl j^aijJ *%*>Vl c^Ull :4wUjjlJlJLl 4jj^JlJI 4j?-jJjji JU VI cji^Vl JUP 4>£j*jJI 

:jlk«iJI _*>L*o ,3_2_ 1 olPj*£jil cjljJJI *^J cC^oj-TjJj-gJI O^l^-^ljj coLftjVl dolj^-Jjj 
jLfJl coUVl Jj*V caJSLll/Vl iijjiasJIc-jiiri t jjldlfcj^ t 4JUI JIa^OjaJI <2_1 JjU?- vJUj^JI 

<d!l jb*PJ c^JJI j^2^l cci^ojJi ^1 c^j* ^1 cO^JJ^I ^ &Ub ^^k"! cVlj**> Jij^S> JjjkJI 4j^kj 

-,-^j ^^aJI JJu c4A~kJI J^o.MarJI cJUJI Jfj^k jljill ciUil IJift SL?- &Lii?- cjlSCa JT J4oia*JI cjl^JVl J 

S^Ota cjJUiil 4Lfl?-j ijl£-l cJ-ftl^J V cjj^il jJL?- c*Aa9 OljU J 4jjLaj^JI cjljJ-l ilP J ^jJLJI J^ 4ajIj 
cO^caJI J S^*a1I iOULJI J jJi-l S^sxa cOy^l J SjjjraII i^Ull jl^i-l S^sxa c^Jl^-l J flj^udl cfljJlJI 

j^ 4JUL0 c^Ji-l Jjj^iJI cSL^JLJ ^^M^"! J-^*^l c^JUJI J S^bxII cJ^jJI J^J J Sj^raII c4^?jaJI J S^saII 
. DNAjlj^ol cOyj-^l ^J oj^t^il c^j-^il s^Tj^il J^lj-^-l S^saII c^JLJI jjyw JiAJU cOI^saII 

-.LgJwa cA^saJI OlijiiM cjljJ-l iU- J^JU-j cjj^ll Jfe-j c^JUl jl?- Ol^tAa .-JUIp^c^jI^H c-uTj 

cJ^JI cjIa-^JI dbldJL^f ilPcJLII JikJUL?- J4>L) 24cJLjVI*^»- JoIj^aIL2-1 J^il Jikil 

.j^i^biJI :oj^\j~Jr\ Sb cJUjU <uJl?- ^w J^tJI 
4i*A?-Vl *-iil t jljiJI J V*>Li VI /%-jftUll :4jTjd OlPj^j^ Jjbj ^Jl ^y-Vl c-Jl^JI JUpI j.ft.MJ"Uj 
J 4Jb-jjJI /%-iil ci^-l :O^J^U ^^Lfl^l ^jlil caJaU-I a^^^^bA ,3-2-1 jLc)U a^j^ *^i cjljill J 
tiL>J\ aJU c^JJI ^Lw>l cjiUil jlj^il cjljill J Oj^Ldl ^L^tJj c^JUl J^mi J S>?^l cjljill ^jJLp cjTjiJI 
:j1a1I jLjVI jJlp cJ^jJI ^Tyto C jUJI oaj cjTjiJI ja ObL?-j cjTjiJI Jv-LmiVI ^Uil cjTjiJI J^J^Lsilj 
cljul j*uj V cc^uil >ji cjljill J l^j^I Vwftl cjljill J S*>UaJI .jlk^'Jl j& cJaU-I jj^ c^LujJI .jlk^Jl 

7&t?- cjljiil j^ 4alP ^JjIao cjljiil ^J\^l\ LaA\ c^JLftU-l A^a^ J jLJ VI 4wm2?b^ c4w^»J,I jljiJI al^-l 
cOl (^^P ^1 cjiS^I ^y^ c^JUl 4wUi> cOj^i^l ift^-j cULij Jjij tUji) jl JJ cj-al^ll jUVl c4JbljJlji^JI 

a^Vll^J^yu^JI oUlj^iVl iJj^ji £m>jJIo ,3-2-1 *dJI oUU?-j^^j^cjTji)l JSIJ-I J JUi-l 
J JL?o 4JJI cjTjilljIj^l J.AAJ cjTjiJI Jj^JIj^ji Jj-jT L^LJj p Ju>J bli c^JLJI a^pUl iLwal c^jijbJI^ 

.jljiJI Jj Jjao^j jjJJI dJUJjl cjljill J JjuJIj^rwaJI cjl^ J^ 












ijPH djj& 




10 Jj-juJI 

14 Ubrf^J^t^JJIj-^-Vl^aJI 

22 jljjVl ^Ijjfj tfjjJI «J ^.-^all 

88 ?flj>JI J^-b *i>JL^t li U 

130 UH>I aljlf 

136 gjM J^Uall 

1 44 (^iJI J,M yT 

164 j>^l : *lj-^-l Sj**JI 

188.... ^Iy*)l jjjkJI jkw JkJ ^l IJU*JI :^j*l\ JsUsM 

198 ?OLJIjiaij«:iJ^JI 

203 jjfasll &*.»*■ 
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^JJI ^1 *lj$JI jJLAa ^ oULJIj .jLJ VI i»j£- JUj mJUI 

Jj£ ^Jl ^j^iil J?j^JI ioiaJI j-« <l£JLx Lc cOUL-JI jl 
codijj % Ca^-^jVIj £SUflJI guJ ^11 LgjLJbj *JJi£ Jl *j*iJI 
Lg^ajUa^tjj c^tJI jjl>> J^kJj 4*~iflJI <JaJaaJ> ,*-k£ J-o-aJj 
OblT ^jj JjJUIj fctfl^Jlj **Ub JLJ VI <^fel*j jJI iJUM 

ijlj .g^Laj aj[px^ <uu^-j /£*u diiiS' <jyj tU«gJ ^jJl?- V ^jl!I 
,jJI oIjLJI ja Jsid r,^ <j$VI Zjjs> <cy^ iwolj^ *s3 i jVI Jb- 

tu*£>I ObuVl dJl^J^bwJj .jloJI iiP Sjjj^ll idaiVl oAA dike 
.iJj&jJIj Sj^-I ^ cu*i S^jix* j^Ua?- dike OlJ JT J I 
Jlp p ^Vlj 4JUI Jjyw JUjji jl lo^- JUill ja dj& lJj^J 
J* OULJI J U Jl c^jy j-a jJsju J I c4-Jj cJjJLJIj 4JLLm^ 

JT J jp lCj\j*A\jj>~\j)\ LiU ^U <Jj*h Olj cjL^pVI 

jl *^& jl U^wo^J TV^tt I^Aj .SjN^aJI iSjjJI J ,^- cjl£a 

ulj&j & I j£c *UU!I Jlp ojj^ai« (f&i LT ^Jl iUiil jpl&M 
. Jy.b!lj>JI o^l U lij jLJl JT ^uf 
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LS?* ^JJ U 



4JUI <Ut>j ^jj| JiaJb lL^\ aUI 4JUI Ig^j ^1 C>\j*A\ \jji J I <j^jjl! J&J 
^kJI Jxa ^jj| jLjVli .£o£Mj J4JI S^ku Obj^jll Ji^JI s^thi ^JUJJj -bbl 
Jj &L^j cS^&j S^ajJI J*£ ^Jl juljiJI fco*- ( fgi-> i*ScMj JiaJI S^ku 4J^- U Jj 

Jip JjJ^y-l oLjIT jJL?- Jj jLjVI jl?- JJl^J^ ObT^Lfc ob^JUl <ju*^J .W^JI 

: JUj 4JjS J US' a^rj 

*J*I J CU^tJb ObjlSOl alfc J IgiL?- ^11 4JUI olj»w ^3 L$J~° V^' '»** Jj 
J~*JI I4J *jj ^Jl c3'j^?^ lP^' (t-s^-^lj ^>^ J^j-L^jJI j^aj oUL-JI j^jUa?- 

Ja^liJIj i-^?-^! tU^i^l (liLs*^! (_>i*j (JcJjJl^-joU^JI Iju^J |«_xj«.IjJ ju^j 

oJUsLis Li_ r »~j' dIJJuj ijJi O'j^J (t-4**' (J^V i*5l^JI J~«?LtJI j^ <ui U JSy £jSJI 

riJLJl ^1 aTytfl Ol^ iJ-l -iUI 
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iaJlidl JjJl!lj cLijij LgJLS" ijJJI &rb- j-« cJfl^ J$^l lj*ZS> 

.bb£^»,Jjl j^ ^U 
dJLb: ObLJI J I £-*£>lj iLfci* i2Jb- '-O^ ^L*H^I si* Jj 
life Jlp jUajj . j^wwJI j* J*\j j&\ tflUI jti^r^J *AjL* LaLlaJ 
b^i-b aUaJI lift Jti^d J^u ObLJIj ."^j^aJI J~^JI" ^^Jl 
,jjl OljJLA£j£JI n£j b*A£-l flJAj .Ljjjj>j J J^-jj ^jJI i^wwJI 
.ijL^T 4$G? Jl i^uiJJI SSlUI Jj^pt^ c^voLo^l «.L^-V I *l Jl£ ^ 

,Jt> ( jj&\ ,-voLo^M *Ji*JI j^La* ^j-a^LaJ OljJL>J&j-Jj_£Jlj 
a*U- <A~iJ -Sj^iLa J^P jl OjJoLa <.Ij**> *L^-VI j£! ijlJAil 4^-li-l 
algi ciSUaJI sJu* Js> Jj^a^JU Ja& ObLJI JIp ^i*Jb *li^VI 

aLpSfli J&l Jjm^o JIpj .obLJI aJu* Jlp ^Jjcj Lsiji ObljJ-l 
oLljij^- Oj-So s\j*j&-\ oLi^lj .oUL-JI ^^JU- ^Jl^-J 
L^>j+ai\ JtwuJI J#^ j£ X ^ aJj I iSLkil aI^^uoLj 4jIj*U&£^ 
iJljJLA^^JI Obji-I J^-b ij^wJI iSUail jj^j ^ liSCaj 
Jl teh oL^Vl JTb ^Jl ^UpVli dUJdj .oLJI J s^jll 
coL^Vl aJu* J^-b J Sf^jll iSQaJb S^jjll ObjJM LfaL^l 

. jlj^-l jt-ta*^" <J apt-Jo Jl iJljJUfc^^JI Obiji-I Ujpcj Jjo U-ij 
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jLJ)fl Jl JbJbj jlj~M k*~Jl Jl Obji-I aJu* JIp ^j^ ^11 iSllaJI J23 *si dUJbj 
Jl L^wj oGUI Jl j*u>JJI j* cJL^j ^Jl iSOa!! a Ju* i?-li jljJ-l 1 Jub Jlp ^ i*y ^JJI 

*j*i!lj Jj>Jlj ^jJli Jlsil J^vo JIpj .^>aJI J~<dl &J& j* JF«"Z j£\ £>ikJI 
J~^JI Jj^k jp IgJ i^wJI iSUaJI jij?6 e jlj J^ iSUaJU j^La* ^ft ^^^ I J UJ I j 
Jj \jJoj lij ^^"j .SjP^ <uA^uJ ^i!l l^*J^-I ( Jp Uajil jM 2 -^ ***& *-l<*^U l l£j*^\ 
Jtyj&\ J^jJI jlj^ol cii^i .bL?- J J*yJ&\ Js^JI iwoj&l ^*u (t-fii Jsii aljll aia 
jLil life ^ lijj .*UJU!I Jl i~Jb Ijl?- ^ iJL*JI aJu* J &*l£!l oLTVI jl$klj 
j^ 5^Liuo*^lj jj^aJI j^^-l ^ i*~kJI ^jlj* J*A*uolj JJiaJI -bl a^bj LSo? JjSwJ 
|JL?- SjyUaJI 0*^1 *~**a>j 5JU jJt-l ij^Vl jiJ^J Lgj^lJ^a (J^l J ^ ^g,jJl iSUflJI 

iilT c*~J ^>*i!l J~^l j£ oU^Ua j* bJul cJi U jl Jl SjLSVI jJi£ jS3j 
*(J ojj .^j *^j LgJ Jip V ^Jl iJj^il Jj i~Jb iUJU iL^ iJUp ^>a!I J^JI d^ 

jj^aiJ ^^1 % obLJI c^Jbr j-o ^ijU^JI iJU^JI aJi&j .aIIsJI lift JulLij aLSJI &*i\ 
frlilj j^j^>JI JL^S'I ^Jlji j^^^JI Oj^j Ujua« ji^j -0*^1 J} <u£ c^ib>- ajji Jjl iw 

j jJLdllj 4jjiS"lj ^JJI jtJLwJli .Sj^-I AJ JL^-jj jlSCo JT Ji^ujJJI iSUfiJI aIJL^UoL} 

oIj^ ^ (t^Jk"! j-° jlj^^b guj ij^JLJI J ^ JJI o%JUIj isAJU^JI J £«0ji ^iil cH 
jl?- Jbu 4JUli .a*L*J /tJa^JI JUII ^i <d!l ciJa! i^wJ dUi JT .dUi j^ ^^^j IjyuiJ 
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■ j^aJI J-^JI : s\j*p^-\ Sj^tail 



:aJlp j^ Sj^-Ij Zj&J* j^h jl 4*l£ J*^**-i oL^^I ol <0^ 










ix&u*£ a i 1 ii>u 



JLJH 




j^jVl J SLM jjSo ^11 JaJI JTj .<ju>Ja£ jij Jby <dT Jj£!I mJUI jJL?- jiii 
alk) *a ikjl>U Ul SJb-ljJI ojJJI J^-b jjJJ ^1 CJ\jjJ&y\ Jj *U^JI J Olyil j* 
*I*Aa!I ££J OlJI b^-J .JjliSI ***-flJI IJU* J iaU* &l£a 4J ^>a!I J~*JI d\ 

ala j* ib-^a JT Jj .iipVI J*j& j-° Lg^c Zjj+p J ixill ^Ijll ala kJ» dJUi 
a(1&JI IJu*j .SjJI Jpli IkJa^jj Ujj *>Up £3U* jl Ja^%> La Ubb^a^-I ^11 J^-ljll 
Sajlii Ua~^- *^s£ Jij coLJ-l jJla^jA Sjjill 4j>ubj ObLJI J^j^-jll ob^P^Jj^il 

JjSnji j^jVI J *lj*i£-l ObLJI *a J^yJI ^^uiJJI iSlk ab^Jli J~o UJ LjIj US' 
cjLJ^M lgj*j /^j c*-L^" * I A^T aJ 8 ***? ,^J {£J$j«0 J& (£^\ ^oLo 2I JjlaJI jJLA* 

J&c J^JLww aliai &**a ,ib si^-^\ a^j jLJ^M Jjjj Ol&^"l -^^j -^^ iU^lj^ 

( 24 :L*> ) ^ i^J» 

ijsu yl 4iti g ty.j>ji\j *uui # j£fo b*> *4# f* '#• taji #1 > 
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J>yjb\ J-S^JI : f\j*2&-\ o^jsaII 



jJla* LgJjJj Lf^tjljj lf**bj ^ oULJIj ijU^JI oULaJI ala J) i3L^I .JiaJI 

CU^JI JJjjIjj^iaUJI 4A~b!l JJjiiSI (trj^s^JI Jl^JI ^r^HJ -J&ti JL?-j p ljb)f 

OjSCi la^jj c^>a!I J~*JI dUiTj c/tJap *i*j Lajlj^rt oil^- ^1 <3 ' j J ^ ' J**^ J 



9 l^j| <£^ ^ jjk?-^j (3>^ (%^^ l*^r ajjbdly&l^b Sj^-Ij iSjj J /t^tj bl 
<u^J bSlcj .iiijj JT J^-b AJj^ij V J**l£w -.bl a lb? j^wol Jiiij .^uukpj aJUI jU- 
VjJI SLi-l J <uJLfe^J Lc i^Jo oIjju: iSjjJI J^-b i^l^- iijkj Jj£ ^Jl oULiOl 
LaUl Jl4 Laj^io JiAjiSjjJI ^byl j&xJti Ujupj -rs-^jl Sjj^aj albJI IJia +4J6 ^Jdlbj 

JUaSU U?oj* LSI Ujua^j oLJLaJI 
.ob J OjJUaj jj»Jl!I 
j&i jU*b JJjjJI Jj U^b; blj 

Jjldl JlaJU Ubij cijkjJI JU^jJ ^Jl 
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i^H^JJ 



lA 




Vjf *lj^l j* JliJUJI £** |^t 

^ QaJ I lift 0! .oLJ I *lj*rf ^r Jl 

olsUI ^r at* dUa ^ 43b 
oGLJI olUT .<y^M £l*yr£\ 



J 4^-bjl *JJ ^JJI gull ^JJ^J VT^^I Oljb-jJb ali-l o^lil J^jJ J* J-XC iSwJI 

J) <3 ' J 3 *^ ' J 2?*' i£^' frl»i*JI c3l^ojU Aji ^y-1 V-D j^j v-1j j* ^1 Ji oLJI 

.^ijj^i diiis'j l^pj^j Sy^jji j Jiy>fii ^U^ ^-^ cJjJi j a^& jj 

l^2A| JbMflik.fi J-^j IajUJ} ajj ij^t^aJI L^jLiwwoj^j ( ?tJ) ... jj^i-lj _ S*Up^M ) ^JLii 
.oJL?-lj 4*i^ <jU?-U-l <juUfc ( Jb Jjjb*- (»»ft«iflJ ^TJ^ OIjLJI J Ul .^>-*il O^^' c^ 



2, 







iSjj ill JlP Lftl^J ^Jl JlSwVl J J^b UJUP J*j& .o^jJL^j^P 
^jJU* 4J *~<w2J JlP ^j^ lAJl4 rj^"l J* &$L}\ J'jj' t>* 



.<juca 



«j^ JuifcUtd ij^^a iSjjJI ca£ J I c r ^*J ^1^1 J*r*° (J^J 
j^b>- £*0J <J Oj& jl S^Hl iSjjJI c^J ^J^^*- ^^LpU ^^JJI 

.ib^JI iSjj c^^ai OjJby UJUP O JL?u liU iki- 
jA iSU-l aJlfc J 4l*i Jvcj Uj c^^tjjj iSjjJI ^jkj ^yJsJb 
• v^Jlji-l J^ uyil *b*jVI *lkpb ibSOl Jjjj 

^L^tJ^M JA J&j* jJ3 ( Jp <3 ' J 3 *^ ' &J& &\ ^r^H I^Aj 
j* S^liuo^M j^ (3bj*^ U^* J*~\ ^r^ ^^J -i*5lS cA& ^J^- 
Igjtj J ^^^^ JL>*^ *J*"JJ i-*-SLi L^ijJj jjfcj ^^ui-JJI *j-s^ 

rj^ <S^ <^U>**> Uajl i3U^j .oLJb IgJUaJj iSjjJI g^ 
^a SjyusJI aJlfcj ciSjjJI Ttkwo Jp jJu»j& 4 Jg,»»<jJ 1 SjyusJI j^ 






ij>j+d\ J~^l : ^1^-^-1 Sj***il 





\ 



.^tf-l ^Q.^rr.11 lift JU&UJ lf*£?Jj JjljjVl i^ljJb ^ UJUP 



*j^JI Jul I IgjliaPb jljjVli dJUi JP %^aij -Oyw £*^j JlfjUauil J*A^- j* JjSnji Jb- 
.i^Lall jjj^ jp aLIsJI I Ju* JT jjj& iJI j£c *$ JbJbj cjiv>f!l *4k# ^~*> (j^\ 

Jfl^o^j ji ij^J &«lPO £3bA 0*^ iSj^Sl <Jj i^Jb J^vo IJlfcj .J^u* JL^- ^^b Igu^Jl 

*-»jj2 J OjljJI O I jl^-I iJUp J iiUJU -t-g- i^wjjJI SjytJJI aJ Jl?-jj ^JJI jLxll 0} 
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^i ^JJ 1 * 



dLc UJUP :JbJI J tell J^- j* Sjj^aJI ^*lj& j&J -J&\ J&JI *lfj£ J^' Jj 

j*J dLi % iJufc a c (3) Ulc iSjjJI uuaaic ji ij^jJI SjytJJI J*^ 4ijL*jw jjoliLc p jj^t 

.^Lall jJj 

U j-^^r cii jl jSCc Jaj ?4d^Ux« IjLj *^j Luc j^j V UL L^pU^-U cOLJUI JjSo jl 




ttlityljj -jljjVl 4^j5 ^ JbrjJ <JI Midrib _j SUJlI Wjll M^l :<> **30J 
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<J>j«£}\ J-^)l : *.lj*a£-l Sj?t*ll 




lift Jtjrjej <l$4£j *bfj 
J«u*& joLi-l oLJ-l 
OljytiJliiUajtf^MI 

^Si/rjlloUljjsll 



lJjJ* j^^^u^i j^j^JI j^^ijMii j& j^j^ii t#jJij jt^^oJi j* Sjj^r 

J^ J ^j* ^ cSj>^ J^TI J *^ JT j^- JUj *UI o» fi^\ jljiSI obi jTJjj 

: Jbu mJjS J US' j^aii jl JJ^- ^1 4JUI 
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^PH OjjLa 



^j^jkj U^il^- J^dl ^J[ l r 42^ ^JS" J^Jt CTjI (^ JL^ b^? 4^>* 

( 4c3dUH1 Sjj~o ) 

.Uijl ^^"1 j^Ua?- dike Jj ccJi^ J^i J Lfl^ C^~J Jjljj^li dUJJ i^j 
y-*^l j4*JI J1p Lg-U^ l^-s^v ^yiL ^ ^J iu*a &j* Jlp Jaksaj (jljj^lj .j^Ua^-l 



\ 



J t>^^" t<^k) s^^" ^^* 



\ 
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<J>j«£}\ J-^)l : *.lj*a£-l Sj?t*ll 



SjLkil JiLi ^ iUJU liJj L^woLol dj^H L**^ j4*JI Lg^y Ja^j V <3 ' J J *^ ' J 

•(5) "Ja& ^^i JiLi Js> Igilik^l iJb- J jl 4ij>!l 
L^jL^- S *Laj <uJ *L?-jJ ^*i-!l jm8 k 11 <3jj-k s-^^" uaJb3fcj Jljj^l +~~*~a*j 



IJlgi ^IjJI OjJijJi OlJ Jl ^Ia*J cMl J*~*> Jl^j .LAil oU^gJU IfrJtju O^U^-lj 
*J^"' J ^J^ cr" J'jJ*^' J ^^ ^J 5 i3l>iVl a Ju* jS3j cS^b- iTIjJii dllb OLJI 

^ J>s\ &Lw Uw iiLkj cJLl>- JlJLi dJLSi 

( Jp L^woLol J^^t JjljjLj SiifiAa ^j^!l J^ 
aJ^s^mJ 2 OLjLjJI aJLfcj .cJUJI ojj-«0 
.(£j^\ OULj aLm^-I Jj iaLs-JL-T Lg_aL**?-l 



^ S Jyrjil ^IjJI V^P °M S^ 1 ^L^ 1 
SjJjll ^(Sjll j4 oUI j& 4iIIJb ^j (^11 
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j* A^liJI *j*iJI a^c J I j£c dy 4&jj}\ <Jdt ^JJI OlJI J^ OLJI JLJ ijlj l,*-*J| 
$J?l*aj .^^JJI «j^ IgJW ^b k^ yu L^^"J cj'jj^' ^"J^ ^^"' °^ J^* Jj -J*' 

cc^^il ^ IjJi *a Janus' l^s&jl LajjJJ J I j>j: ii^UJI jl o Ju JuiJl njjJI J^Jj 
i^J^I jl US' cObJI J JL5LJI Jivj^l &*k# A^ii jjJLLJI jV pijJI jyU cJfli^J jl 

.ijyS ajjja oli oLJI JiAJlil 

. ( 7)^»^J| ob£l ** J*c ji^jkuJ JSljJI Ij^jiSjjJI jV Jj^JI ^ijJIjyb j^oLJI iU?- 
J^IjJI Jl ,b»VI l#£c jljjVl jl ^gi jujl ^ jljjSlI ^ ^11 J* fell i-^liM Ulj 

.ptjJI SJui cobjl US' 

SjJ JujJy-VI j^uil a* Lg^y J^Ijuji jl jljjSU jSlc dLii j^j^rVlj .TtjijJI <d^-b 
Jl ^^^jjUjup j^ap ^IjcwI Jlpc^-y-^l jljjVl oi^l .?h»jJI oljybju^^LJI I Jut 
J *yr^ I /t-w^Ma- j I $^&*ui . ( 8 ) iibtJU iSj j /Ja^u J I L^w ^xc 5 j y& J ^jlitj ru jJ I i^- 
4ao jSlc JiLi Jlpc^w<i^^lLsijilijlil OULJI Jjii^JI OULJI JlPj^a^VolJLJI 

.Jb-^5^1 Jl ijlil OljLJI jy\j uul&u 
V L r %UdflJI Jia^tJI OIjL) J^Jj crtjjJI J^Lj U&jylj <L;-^J OljLJ <-lil ^J^jJj 
}**£ <J^\ (ij^"' (t-a^^JI J"^ dJUij i^tJI OljLJIj -. \ja*$\ iajLia L^JIp c r ^utf 

^j^Jj oJI ^J S^j^-jll obLii U Jiw i^j^ ij^i?- aL^-I LgJ c^mJ obLJI flJAj .4j 
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.(9) Jjtl JULi^y OLJU rt^j iJufcj ij^sJI OljLwd! jl 

iCj^ ljj&jj &j2jj?'\ c-*Jbr j^j cc^il?- <v L^yJ&\ J^r^jJU *I*uJIj &&*»£'& *\ «*.&b 
A^^aJI Iji# *l JIaJIj clll &j*j oLJI jljjl o^V^ -l^&b? Jl iib^l 1^2jL^- Jwiij 
j$l£J^I &JI aJ^uJj cijTjJJI iuJaJI J"A^ j* p lijJI <u£cy-^l j4*JIj clgJ j^l^-l 
<L*£J ,jJI SjyuaJI OUljjj^-l ^LJfi^b { jlki\ j I jjil^Jlj Igj dlL^JIj ^j^-l ^lj* Jj?- 

l^w JS3 jl ^^wi 1$p^ olT ^1 oGLJI J L^j 131 dJUJJj .Sjl^w JuUac oIjJJ-I 
(jl^ J jjOj^-jII ouftlsll j>£ c- I^^U JW Ji^-^AJ dUJuj .iijL> SJUJLP j^ajLsA?- 
JT jl^^JJIj^itplJb^flj JUJI IJUb^^-L^jjb JbudUloLidLS^jj .oUUJI 

: Jbu JjiLi ciSli i^tj ObUi-lj L^w *L*-VI cObj^jll 

( 99:^1* Vl ) 

.iij^j 4J jLa!I s-L^-^I j^ J^"l fJ&~*L ^ {?•[** J*^ frl^t^aJI iJIS' *^%J Ujup 
4jwa)l ^Jj^aJI oJu* +s>j j£Sj cIjl?- JJifrl^s^aJI J jL^u^JI ^Vl ^JL£jliiL&Mj 
Ob OljlJ Ujlkjl c-jilj J$U-I ± Li I lift Jl^liJ Ujupj .iJ^y^k^J^ ol^w LLI& 
j^ <u *ujj U J^sAA} I J^r i^ts^ <J$j^k J jLjaj jl *Jau*J OljLJI a Ju&j .idJba* j^jLi?- 
i^Jj frl^t^JI oiJLi cV»-Ull ^jjiaJI U^J L£**£?- cuiiU- oI^saII oJ-aj .j^^o *****£ 
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.4^ ^o ^ JJI i. bAI £ f I? fj!& ^ c*&s- oGUI Jljjf 6l 
^ JS^JI U£j> {j& ^\ ^jVl fij^ <# JUI Ja~- Jpj 

oa*? j*i jji j^j j^jvi 14& %ti o/j ^i ouyi 

^Jl oGLJI jji*i .(J^fl JSLsJt ). f Ij^JI joll^fe & 
t>(>yii ( ^^UJI j£iJI ) ^£31 J*« OLdJ oGUI Uf .( 




<uj^JU Sj^^i jj^aJI 4U^# a^S^jJI jljj^fl j^yUI . (io) dJLo^wJI Ljjjj^j^ lijJI 

,Iita£l Ob ljg^-1 4*J^uJ cJjLol <Uj^JIj .l^d ij^jj J^"j2 ^jJ I j j^ps^LS fljJiil IffatJflJ 
.Ij^T 4Jp ^j*a ij^l j^i ObLJI ^jJ 4»j*JI Ul c(n) aj£j \&\jj jA\ olj^dl j*J*J 
Ay ja S^-jiljj^aJI JiJij ^kuMj OlJ L^Svlxc j I c r ^6j ^Jl j^jLa^-l UUb lil$ 
<J$^*sji jl c^Hl *Ld* J^ J^J tLJbl oy j£c ^iil O^Li-l 5$l^k ^*U pQJti jl Ajl^^J 
jl OLJI Js> c^j^j dLii JIp *Lj .&JI ^Jj^kj IJu*r ^l>?waJI Ja*£ JIp OLJI IJla 

. 4! -,iy J-4il ^jy^aJI obj^&>ol aJLp dLiJJi^jj ki^il Sjl^M i«jLio 

4jj&jnaj J I AjJp JbJbj -i!^-^ JJt^tJI i^j-^J-J fL-2-ll 4j*^C 4JjjL4I j^si-l *£*^ m 

.UbJuiJ dLioT Lgj^Cc Vj 4jaaV| &Jb 
?lgj J^-jj ^11 4ui! c~J^I JiljJIj 4« , JaJl Jj OLLJI J-**h <£^ ^ C 'M 
jb Lajl dj^^t cOli^La^i! i?^ cJj& ^L?-^l Aj^" OL &jS>Xj j-j*L!I dj-tjj ^ 7 1 1 
*^p Sj^LaJI Ol^lp^^l oJu^j cii^La^ ij^L^I oiA ciCbl jy^aJU S JdLiil ObLJI 

J^Hl O' ^^ k Ai^^l ^^Ua« Oi^tJ O^L?- ^1 .liil jjS'iil jjijL^JI j-a 531^5^0 j^ I 
4JJ »b?tJ U JLil jAj $-lil L)lj^ ^LxJ la c^jP ^1 JA iJb>- iab jJliJ fljL^ C-*^*^ OLJI 

jA oJia L^ajLa^u ObLJI oJia ^jl?- ^JJI jl iUJU ^^j Jb a ? Ajp^p^\ Sjl^- J OLJI 

.<juil Sjiil ji *Jk!l 4JJI 
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ji tl^waJI OblJ J tl*u!lj till ^lj* cMi^ v*^ c«.».w» /<JI ^XJ^M c3bj' &\ 

.jj& j^&a Igj &U- jJ^La J jLjaj ^11 ObLJI flJia jl9 till jjJ^ i^b*- c^^jj 
iiLkili cjjljj^l Jjl JjLJI JiLJjj i*-volj jIjJl?- oli b*A> Joj^tli ^111 Lalj 

.till jljiii iJUp ja JJLS Jljj^l sJu* ^^la^u^JI &LwJI 
Jlp ObLJI flla jjSo jl ^ji Ay^ai\ OblJ /%-j^^J c£^*^ i^LiJI I^U-I Ul 

.L^Jfi^oi^-L^ywaJ till jijttb 2^%^ Jl^JiVI j^TI S^JI 0*^ (j)^ J^-^ 
i^jxillj jlgJb iiUll IgjUL^j & a^JI L^JlSwilj 5Sw>^JI tl^t^aJI OblJ p jJi^ti 
.iik£l &\j?r\ J ^11 0j**i ^LJ JTj . (i2)^uJ| J till jIjiSs j* JJUj iLu jj& JJJb 
*>U ?t^iy ^JJI j*ijjj««S\ OlJj l^ljjl J till Jij>&, &j2j <jj£}\ obLi J Ld I J-^jJ^j 
.dLwJI 4$L> J L^i^fci jUaSI Ul cj^j^l o£ SJcuil ojjJir J till dj*j 
oljjll JiLi JIp jb ^Jl L^ljjl J*£ ^ jLtfJI oL^I Jia ^y-Vl ObLJI Ul 
J J^y ji\ ObLJI Jljjb cULc dJUi j^p JIpj . hjLJ\ oj^U jlkaSfl Ja&dbJ i?- j^i* 

.S^tjAJI jlkiVl ^ ili^JJ illalir jj£ $>JI jfeUI 
Jlp J*ta llaj cL^i Jl?-jj ^l ^Jj^aJU i~oLa Sjj^ J^l JIp JjSsji OlJ JT jl 
Lg^-jkwoj ^j^T JiLi Jlp *^j iljkwol JiLi Jlp o~J oIjUaSIj .jpliil 4JUI jl*- 
.L^-jkwo Jjji SJUJLP ijTjJi Olt^J dUiS'j J,jk JiwJ J^jk^-I dlb: ^j c£*Jbu*a 
J^-b I^j^j ** ^l till jjoliu <-*»*■ tl^-j^uo^lj jSLSo^l i^U- l^J oULJI oJi^i 

. ikk£l l^-jkwo 
^kuJj OUljJ-l j-« tlib tjlil 4JL0 Jfii^j Sjl^-I jJJ ^^ J^\ ji$\ ^ZMcu; 
Sjl^H ilii j^^ki?- Jlp OLJI J^lT^^I^u^l i^uJJI ii-JaJI J^-^j coL^J^I 
itiVl Ja*a j^u dLiJuj ciw^ ijfeb ObLJI oJub jljjl ji Jl &U£)!b life cSJjIjJI 
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<J>j«£}\ J-^)l : <.lj-^-l Sj?t*ll 




JJ ja ***** <j)*- J* AslAAbjfi* Ji d& of cfi* ^ j^l of J^ ^^ ^1 ^^1 <y* ^U* Ijl» 

«j^ j*5\*j j^ijl S*£^ J 2 * ^ <>***" J .1 g^ I ^ *-&J ^^J 

j^ j£!j cj*>UI ^Jpl ^iJ ^Jj^** OlJ jL^aJI jl 
l^C^^4^ajL^-oloLJI lift JijbfiPVlj^Vl 

J ^J^Aj /f^j-^ajj JaJa^J i3i^i c^^"l o*b*l£ 
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i^H^JJ 



lA 



j jl?-jj jSCij t&ujj \&*jj l^'j^'j -<^j^ vW r^° Ji i^l^k ^ ^jj 

IJUfc i^fcwJ $-111 jlJliiS j^ \j\^ JJij cjWI C^- Oj£ib i y*oJd\ Sjl^" J^ j^al^a 

cjiJaaJI iajliu ^ Sjj^T SjJii IgJ Ji S Ju*u!l Ig ^U fl ^ - jP %^ai frl^waJI ObU j) 
^J^Umj ^*iil ljj~~*> j^jjbl^JI ^LJj 4*£jj^^M fJ^JI jj*^ Sy^ii Olid 1 J*~*> (Jpj 
^pu ^J ol£i-l SJuJui ^jj^kil J ^?- JJUI ^LjI ijkjJI j^ J-MSI J^-b j^-1 ^iiJI 

.ciV JiCij jiJaaJI Ju^ JIp SjjIaJI ObLJI j* 
dike L^ljjl jV jiJaaJI J*£ ^^U Sj^li JUoSh JjLjs-JsVl jj> j^JI ^3Lj*j 
ji o^jI JiLi ^ Ul jljj^l aJu&j cSjy^ c3bj' ^ ^° ^ o^J^ cSJuJip j^jLa?- 
.(14) ^^ujjJI Sjlj^ I^ajna*^ rJfi^o j^ycj Ifc^byl J**i&j .4$b J^i ( JIp 

oLJ Jj i^Jbj .«.lll jl Jiii Jib JbJbj cjil irj^j ^^^-iJU ^Ja^JI frlj^-l j^ycj dLiJuj 
^j^iil Js^Lj A^ij^i jL^aJI Jia jljjl LjJ c^%*J ^jJI obLJI j-o ja ^JJI S^jJUl 
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Peucephyllum %£ij* J I *j£)l J*JI «jJJ&»$ d[ 

Capparis OUj ci_2> Jj^tyaJI OfcU J* /Jbj 

JJidll ±S\j*&\ *UJI fijo2**j ^JJI (3.4) spinosa 

s j^jls ^j^Jl 4 ^ jjii JjST 4e>jll ^ 

4& #jj J&& 4) _ ojjaJI JAm>1 _ /J Manzanita I 
Paloverde Uf Jll ja J$f I^S JuOJb t>f 4*» 
.dJL**j J^itl j£*all* f>M - cM*M ^Msil /i- 
jdfiU^-b O&LJI dJLft ^r Jfl*- ^ JJt^ft 4JJI a|j 




■ • , I I ■ 



.*&\ j?%*j ja ^tjil /***•» (j$\j?^ r ^ ci *j£^ c3bj' ^^•l 0*^ 4$L*j 

Jxij coJbJl^ j^jUa?- dike s\j?**jA\ L. La J^?*£ ^1 OULJI jl$ rts^lj j& US'j 

. 4$yiilj J^JIj ^jJI Jia ijj^iil olj^Vl IgJ c^J ObLJI aJu* jV laayic 
Jj£a V j^ajL^uj cL^i J^j-ji ^1 &JU iJb- c*~Jl J oLj JS' jl?- ^JJI ^a 4JUI jl 

f>JI ^ *lj**a)l OGU £j& ^»> 

j^jUa?- ^j^o LgJ Lc j^JaaJlj ^jlii-l iajl&a AjkuJ ^Jl obLJU iJLal J VI ^^ Lj^ 
UJ dUi U^Ti JiSj cijI^t^aJI &JI J^ e,j«J>jA (Jj^ ^jL^ ^^ j^Jj -S>^w 

^ju i£jje}\ OJJH JUJUU ,jJI ObLJIj . ajjJI a OL*JI <J Jmj Ojiwo 2 I I JUb a C/***> 

J2jje JjiJaaJI j^j^sjjj Ijb-lj UIp S^Ip jL>aj ObLJI aJu&j .Jlj-o-J zl oULju 
^jioj .IjjS^kil JJy IfcjjJu «i j^i^i jJlJI i!b- J &jd\ J JjlycuoVb 4*«dI£)I ^lfli-1 
j-a Jj&y J I OLJI fij&~»l IJ^Aj cl J^T" J>^ *^»' JjlAjVl Oj^Jj .iSli 4£^j Lf^l^ 

. JaiS o^jJl^w *^Lol JOLjVI il^a Jl SjJJI 5JL?-^o 
5^rLia JaSLwj Jlj^-jiVl jjjb JT ooJl 131 dJLSJJj cJiua j^p *l^*waJI J^laiii 

• jfij&i l)I OLJI IJlgJ j£c jlS* *jj~o ^jii^u dUi Jl*J jjJlJI OJla *j cjU^a*A! £ij~»J 
jiS\£s jlkaVl J*S J^y VI jjJJI OlJl j* j£c V OLSllgJ ObLJI aJu* Ja*a j£!j 
J*£ l)I Lf^?j j»U-l "Polimorfizm *^ol IgJp jJUaj ij^L?- LgJ OULJI oJi&j .oj^-T 
j^ jj^JI 2^ ^ ^^ ^^ ^^ <il ^U^)lbj .j^jJI iiJb^ OLJI jjJu OlJl ^Jj 
crtk^JI Jj SjJJI tJS" &?~j* |t^ Jj*^' Sjil J SjJJI Jl ^.lil J^aj UJUai .OUVI 
fllaj .oL))!l jjJlJI jSs^jj ^J jybJI icJiP 4m 11 1 S^tll filfe r^w^ 0' S^THl J&J 

jlflll J^J iol^liJlj Sj^^LlI Ob ilijj .4JUI Ojil J till ^a SjJJI frliJbOJL^iJUAil 
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<J>j«£}\ J-^)l : *.lj*a£-l Sj?t*ll 



\ 



j& V jll ? UiJI SjJb ftp JUI J^ 




oljiSJp 



% ; 



.?Jfl^JI Jl jjlJI rj^" W*° &J*3 '• cT"lj*^ 
.toll) S^lilaJu* Jljj jujVIoUVI^J^^j tj^Wdlo^lll Jutjsi :4jIs)IUI 

L r JiPj .A*>UaJI J VI C~JJ V jll aUJJI j* p^ jjJU Jia ^y-Vl Jl^^JVl jjJbj 

Jl (jv^i'jVI Jl&Jl j^ J^J c^J^"' Sj»M T^k^jy^i ^Lii-lj J*>taVI j^ iLJLo 
J*^j ^Jtf jl J^y VI SjJlJI oUI J c^-^wj V iaj^Ail j*^LaJI ^*j Jj .iij^j ujtfH 

.OULJI aJia jjj^o J<u* <^l Jl^jP *£jjj+a$ V UL^-j UaJa^Jj U^^aj i3tj& jl 

lift jlj cJjjyjJVI oU jjijSsJ aQsJI I JUb ojl?-jI ^Jl SjJiiil ala jjli clu*?- 
a Ju* IgJ OO^-j ji\ ^Jjjs}\ ** (t^-^i ^J *rj J*Si J^- ^iiaJI lJUb *^^ ^ Jdl JUJI 
V ^JJIj 43jJI jpli AlkJI iJub jl J ? If***; SjJJI J oULJI U^ j* Ja .oULJI 
flJl^i .4ik;o j^P l^ilTj jJLj ilXwoVl aJlfc jl dLi V .5^La« OJl?- j^aii ^1 AjJuu 
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Oj 4JUI ja gjJI *waJI Js> J*b ^b isJI ^j^la! j^jLa^I ^L^l dike ^dl OULJI 
cA^kil J Lgiljjl ^Lo OULJ ^aj ^l^t^aJI OtflJ ja ^j^\ &s>yJr i3L&j .<jdl*!l 
.JU-I J SjywaJI l^bj' ^^ *^l lf^ J2* ^^^ ^bLJI fl*^j 
dUJ^ Jkij tajJI J* £)b- J J^-JU OLJI iJlgi cOULJI flJLgJ Jlia jJLjjTjI OlJj 

aJu&j .JU-I J SjujU-I J^jJ*^ J-* iLJLo y Iju^kil Jjjj Ujupj .^kil J^jiLo ^?- 

I JUb j^ aLm^-I IgJ dLjJiVlj ijTj^JI LJU ,— alj^-j j-*oj-*JI J-La OUL-Jlj .*AjjJ^ 

Sjjj^ i^j LaUl jJii jVI ^?- LaU^Ti ^Jl A^*sA\ OULJ J J^bJ UJi^i .05)- ^J| 

c^Lol j^j^>JIj OLJI p 1^1 ja ojvS' c, \jj\ »\a\ j?tib rt-^lj j& LS& .Z£)z£ Zj&[*£ 
•Voliil Jej^liil JlSwl JTj apIjSI Jiy jU^-l IgJ ^j^j 5^j J^ Sjlj^l j^lS^I 
i. L» J jjli^waj j^lgJlcdliij oy^ L^d I ^vp ^pIjuIj <d!l JIp JIp J*ta obLJI aJigi 

.Ijiio j^UI flljj 

^ai ^ji ^ s^jii ^>ji oisu 1 jijjf 

^Jl oUiauJJ Jj 4^-111 flLllj j^sJI ^l>ij oljytJI J jLju ^Jl oULJI 0) 
j£!j .^\jp^ai\ J l^Hj? ^1 ^jj^kil <uiJ i*u£ ^j^ Ui»l 4?-Ijj rJil Jj^w LgJ Jjji 

frill J Ig^Jbta JjSo ^Jl ObLJI oJLfe J JLJIj iSjjJI Jiwi .<-L>- Vl 2^- ^a JU-I 



4, 





h$L£ J&\ dj JUao Jk UJUP ( Jfi*i\ g) Ocotillo ou 
Uf Jail Jjse j* OL 3b- J LaJ ^j .Ijji SjyuaJI 4Jljjf 

J^' ^ ) JJ i^lT Jjfe* p ir rizom Jl (rizoms) . L*tf-I 
Manisa /^Ij^J ( Ji*»>*l /j) susen J&» £« OGLJIj .(uM? 




oblJ Jia jlU-I ^uJ^&L^JjIjjl IgJ &H1I sLil J jLj-^j^^JI oULjJI ^LLqJ 
j-a jj^ij Vj . a j^ ^jO ULc frill tjijpu ( JIp SjJiiil ObLJI aJifc dike dUJuj .^\jp^ai\ 
J Sj^j frill oL^Laii*^ ^jx& oJL*J I j jyL*J I Jia ^^"*^l ObLJI Ul .jtfljJI frill 

jj^iSI JptJb U jAj OLJI jLo J £tJll JpO Jl ^fjji lift j .LgJ JL^-jj ^Jl jkUll 

.oLJb 

nlll r^k f>2 ^Jl ^*U!I dike LgJ V JtfljJI frill ja jj^j V ObLJI oJUb ji Ju 

.(16) "jii^itgJ|"^ol ^jj^kiloJufec^ jL^^lobLJIaJu* JIp jllaej .Lg^pl^j j^ajl^SI 
j*P>JI iJu^j .AlkjU^JI frU J9l^"Ojjj^i^T"JI Jjui^lll obu^J>l obljj 
<ii* (jljj^l *& j* j^c ^ jJI Ul .frill JjjS J*ry ^l aJIjjI J^aij AjL?- J*e\jt OLJI 

.jljjVl o^frljfSb&tkJi^li-l obL&l syrjjtf *UI 
jjj^r J^j (.i$\jj^\ oJa J& dike jA\ ObLJI ja Ldbl i^s^iil OjjUl^jiij 

Jl>o JiaJI Jl 3je ilU-l S JU* Jj .frlib &L£ ijlil &j*JI J jl frill Jp- J^jj ^Jl OLJI 
frill J U^jjJl^ jLj^j ^l ObLJIj .frlj^JI JIp Jj*^M JIp OLJI IJu* SjJi ijijT jp 
Jlsll J^wo JIpj .Ufejjp Jia IgJ j^jS ^Jl Jej^lalLi V"%^ j^Vl j^jUa^I Lsiji dike 
^**j rt^J OUi. u .^11 <J jL>*> -^Jl ObLJI J ^jc^^j^l ( Jp Jj^ai-I j^ j£c ^iili 
frlj^JI aL^Ij cfrlll J?-b j^jaj ^1 ObLJI a Ju& frlj?-l J J^tjj* 7?-}^JI IJu&j c"U*&jl" 

. juojJ I iws^U- dike i^J V I o Jlfc J S *J^£ I 
-.jU- A?-jji ^iJI OLJI frj^- j^ ^jc^^j^l Ji^4 b^jjjj jiji) j£a frill obU Ul 

frlj^JI *Lil j& 2 jJj .(i7)i^j|jj|j I^pJl?- ^a ^1 frill J*-b i*yr£\ Jj^-Vl Jl frill 

ll-.jli-l ja ALiVl flJUb Jl cNjt-i'jVl J-^^JI (tJaJlj *lil OblJ jj Jl^- J S^j^jll 
jl ^uil J jLju oLJ ^V jSlc V dUi ^aj . J^b)f I JIp SLU ObLJI oJugJ jS^I 

J^m^o ( Jp 0L>JI liA Jia Oj^-j .L^ii frlib j^ 4jIjA aL*£| k^j UfcwwJ 4wvji ' j Jj>J 

. J-tfLUvA ja\ J^jJI JJj^ ^ ii^LsAll 
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SM .4^ Jbrji ^ ill i. Ull ^ Sjf-j j^iw 

j OuJI J*f ^ Samphire Ji* O&ldl 
OL^I^T^y^(J^Vl^) seablite 

ijM Wjjfi & 15M Glassword Ji* &-UI £ttuJI OfcU Uf JL^tf-l jJll dJtP ^§1 
( JaJj/I J) elodea j ( V^' &*MI ^ ) >jfo Jfc *lil OliU J Uf .*lll ^ J^ 

J& ^f *lil J*-b ^1 J^-Vl Jl^ll -,U- J* ^JJI oLJI *#- j* i#*Sji\ Jia* 



I 
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* 4 




J *yrj*J*J aerenkima 4*1* JfUa* «*«J jA <jvj^ijVl ^ J^-l 4* afoul I OfcU j& ^JJI £| 

^ jlkj"Ai cJj 4J j*J *lil J jl Ate^il J jLjaj ^JJI oLJli Jb- JT JIpj 
j*^ oLJI jj^" (Ji Ca^s-^S'j^I J-*^*J ^Jj '*^Jj Ca^' uy^ j^ tJ^ fliaJI Oj^tl 
Ijla J Jl?-jji ^JJI alkJI jl ^yu ( Jufc j .AlkJI IJia JjJu j^uJ jl j£c V oLJI SL?- 

iljJI Juw JL^-j ii Alki £**a VI jS^j V (Jufcj .oLJI IgJ ^ jA\ JjVl ik^JUl Ji» 

.&£LxJU 5^j I Jul JjSnji jl jSCc Vj ccJj^JI j* LSI?- 

OGLJI oAA jjA^-j .Jfli$ UfcjjA?- C^~Jj till <J IgJliLw) ,t^* j lA^* Ob'LJI j^y 
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&m>JJ 



lA 



jJL?- Jbu 4JJI j&j .iJLj-wo 4&»^k? 4d Li I aJife J] ^cjcm^jVI ^j^j Ju«u*ll j^j 
aJigJ ij^JI *l& Ojlii ol L&j -Vja^l J^ J^"l J^^l aQsjJI Uajl OULJI JLgJ 
4jU j-o obwi^U Aliij $j\*T JUpI Jp «.lll c^l^liLwoj LajjJ^r jl^-jj^JI oULJI 

Jfa 4jUj*>\j> 4$L*a l$PU£jlj Jjlk 
ij^JI jTUl c^^-j .4*uV I aJlfc Jia J ij^JI ilSLia Ji- |JL?- iJlP OLS aJL^uJj 

ijijTj cJjLk JT J} ^^iJI *lj$JI J~^j2 ii^j itj-g-^l Jyl>° £-*^j J-^L^j LftjJaij 
p jjJdl JaJa^J *jjj .^j^-^l JjL*1I ja dUi Ji^j ^IjJaJI ja O^ll *lj$JI j^Lswl 
JuPpjjJdl JLjJIjUII jkLlli .JaJa^dl iJb^ J Jlje V frUljjjTJdl j*L>Vl JIp 

^J ij^J I O Ijj ^s3 a «JJ J 4j Ij^J I O IjJiJ I j L**a JU JS- *JJ J&- lj£> Uo t^jQ ^LJ I ^LD j 

.Jjljkil J is^U-l ij^JI (*^J **i^A' ^tj#^ ^^H ^Sj tH U^"'J -J^Ldl oJife 

J>b aJL^uJ^JI ilj^l (t-^ 6 » k?-^ cjy JP OULJI J-ji j-So J CU^t-J LaJL*,Pj 
.ojjkdl obt^JI ObJ^U J jLjVI L^JLfe^j ^Jl 4j»j^JI (t-k j^j^j Ju^adl OULJI 
V-LJI j^ S^uw ojLpI j£c Ij^T 4j»j4^L! aIIsJ ialilj .Sj^l olj^call j^ aJu&j 
I la jl JIp Jju \£ Jip ^1 4J jl?-jj) ^ oLJ jLT J>b OjSo Ujup voJugJIj ijU^il 

.ioJaP i£li OjjJ JU 4^tu^ oLJI 
jl L^u ULl aJlfc ij^sJI aQ&j Jj fJfiJbj .4j»J^JI aJUfc aQsJ £j£ ^fc jljjVl jj 
Ov^JI *a (^ OjJiil frlj^JI ^ijLi^-^l 00*4^ Jf^\ *\j$\ <^^r OlTj^l j^AJ J^w 

Jj^JI ^iJJ ^Jl olTjil Ji« J^u icJiiil jljjVlj . (OLJI) frLJI JiabJI JijfJI j^ 

^aJi Jj^ji oJl^^i oiTj^i j^&usiJiiUJi jijjVi j^uo^ Jrj^'J!^^' 

AlJaJ J) 4^-b- ^3Ua dLii jp SLiii c^^ ^ oJl^j OlT^I ^-j jS3j .OLJI J>l^ 
IJL?-i *L*py *xj jl Jb*^ ^1 *lj$JI jV jJ^ JaJa^J c r ^^- *JI ^JJI ijlj^JI Ol^iJI 
J Aj^\ IJub Jj ^b£ ^1 jbLil Jl ii^^T I4JU1U ^1 Ajtf\ J^i ^1 jljjVl ^ 
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n ^ 


il 
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F* 
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1 






1 


\ " 


— 



f ^ 

I Ja 4jl& of l*&j .OULJI oJA ^ 4JI 4dJU- £ JJI ^^1 ^liaJ J*a* 1 Jbf ^> Jl£ 

OLJI J*-b ^ diJiTj . jljjVl ^ji OfcUl ^ Sijflrjll ^11 f l& Obfe-** Ul 
4^j» fj£j Jjljj^l ^ Jijaill *lj*JI J-auJ ^1 5>4I #lj*JI ol>dII £*j * 
^-*lj*JI J^jtAtA^fagA^iJjf ^JJI ^(kJl IJlAj .^1 jTU^I Ji 



.oUI 

J?-b Zj*«a* &jj+& hj4* ^lj^ c^^jj jL**^-l J Uijl J^Mfli^l I IJift jlS' iij 
Jj*pl Jl *W Jx^jd ^r***^ J^-^ (J^ (t^-^ ^ ol^iJI aJifc JaJa^J jl US' .OLJI 

.oUI JjRil 
J>b ^>rjll kj#JI fl& ^-UJ^j £3>*^ Jljj^fl J*p v^ J*- ctj*J o^lj 

.i^JVI SjJiiil Ju *u~oj ^Jdl jpliil **o*aJI JiaUJ oLJI 

&uJ>l JjljJ^I i^a Ul crtJjJI C^J UJUP *Ij^JI j^L^wIjA &UJI c3 '^> 3 *^ ' Q&J &\ 
LiTj .iUJU JL&t* aJU* MJIj j^Lzw^I iJLaJ J^aJI aI&j -rj^ (i! *W ^ l5^ 

-. bjJI aUl (jj&jvlj b ?V^ iJU^I aJlfcj .jljjVl Sjl^" ^Tj^ j^ii^til ^bjj ci^J 
jkLlI Ul .OLJI J>b SJL?-j JT J <Um^ Jjlaib £j~*l *$ Jb/dl IJUt jS3j .iy2}\ 

JjS l^w^^-j .ij^-jU-l jljjVI Ttkwo j^ Sjlj^" j^T^I ^i-si Jbj^' iA*sfr* J <bjsrjll 

:JbJl^p&JI ,Jp J^b*^ iwJWI flJub *juj .^jc^^j^l j^U^wl 5JUp 
-Jl JJaJJI j j^-y |jl?- Sj^iu^ oULwa jl (gjj jbwb iSj^il J?-b Jl^jJ Ujlp 

jjfcj ^l^Jjb iiU* i^Jl *ja JfyJ&\ J^jJb aji£ ^1 &UJI c3 ' J J *^ ' &*■*»* I l$*9 J^aslj 

J JL?"lj ^jLmJ j^Uj^^o A?-lj ) jfaj^** 0,7 Jl OULJJ flJA Sj^si C-J^j bjj 
OljUJI IJlJ cN^J^ J I &TJ* 1 j^J^I Jj Sjlj^-I OaAjjIj (JL^-ljJI>dl J-a Oj-Jlil 
j^Ua^al *jj dLiJbj .iiljJI iSkdl Jl S^jLil iSkdl ^o jb>H J &jj}\ J o^^rjll 

^aijjjU^I jjj j^aJVl JjuAlSiui .oUI J^-b JijUJI jb^r ^bjeSjiy-l 
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<J>j«£}\ J-^)l : *.lj*a£-l Sj?t*ll 



iij^j ujpt£ ioUJI ^jj^kil J <juik£ <jv^*i J S^j^jll OljUJIj ."j~oSj£"j[J*j\ 
J jl?-Ij ) j^-Ij >Uj^w« ja Jup\ ,j* ^Jl oULil j^Jj .*L*1I ^i j?-U-l ^>p iLiua 

.c)byM lift JaijJ (>dl j* OjJUl 
A^iil^tJ ^jUI *^i!l j* Jib? cSjt^"' OjljsJI #1*- u^Ij <JjL£ ^51 oljUJI jl 
ijjUL^li^w j£cUi^ oLJI J>b Jj^JI *iju jj**>jAjd\ £j£ .oj\y-J£' i i\ j^U\ 

bjj .( ^jU-I ^ ) .(^0 jurj? ^tUJli Sjyw? 
jfcl Jl^II J*-b Sdj?jM 5jl>l c*tfjl 

&jj\ $ SijUt iakdi <>. Jib VI 4 oijUJi 

^Uwl ^ ^^J -l*** ^1^1 ^kll Jl 

*bjl UK j .oLJI J*-b Jlui^ijVl 
J*-b JljUJI JUsJl ibji Sjl>l ^^taM 
i f*#i\ JjuII <# Jttl J*~- J*j -OLJI 
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&m>JJ 



lA 



.-.jli-l J) oljUll -jpxj liSUj .*j5UI j^ j&i L^L^ p Li I 
JTj cfljj-jT ijjj?- iwoJ*l oli OLJI L^kc j&\ L y£L#£-\ *^- jla Ja^-^j LSj 

JUjJ-l Jia OULjJI J) i*-**JL Sj-^ia ijjL^-j-T ^lj-a OL-*o>dl aJLfe ^ju dU jJj 

^JJI J&t~S**)l\j LfcJu^jS jb Sj^ia j^p Sjj*2 <Jj aljll aJifc J^£ aLil ObLj 

Uj^- S^j^-jll &>dl ?V^ '^ jc^mS'j^I Oj^J J^^aijj .Ubjj JL?- j_a I g g 1) cJj-*»£j 

iJL^Ij^ J L*> OjSoj cljJiLa Ijyb 4iS^ &JI alk) J jjjji Ijl&u Ullai OjSsJ I Jia Ul 
( j^- Jj>j6 ^6*+ *a i$«id*j a>j{J^a cJj^aJI y 5JL^- iJbla Lk) £3b* jl Ja^-*& US' .SL^-I 
ja\ j^j t jl^-l J Jbu 4JUI ijap ulz£j s\^r i 1 Jifc j^ «j^- JTj . jl^-l J*s£b& J^l J 

( 54-53 & QjJ^i ) 



jl^Jo^M jj» &j£dl ObUJI fljlfej .ObUJL ^k « * JL>-JJI Oj-SLil UL4J ^bta 
j^y IgJ JjSo d\ <~+?u ObLJI aJigJ .^jb j*JLb Jajj-k 0*£ Oj-So S^Ls- ijjjjJuaJI 



<J>j«£}\ J-^)l : *.lj*a£-l Sj?t*ll 



JjiJaaJI J^&a 0' *^ lJJ^' fl *^ ^-^ o***^ ^Jl jb^*^ii .JlJU-U oj^»£a o^J*^J 



JaSLwj^^Jl Jbj^' o*j^ .J*^&JI Ha j*2^ j* jSlc^Jl ^ $y*jJl iibj'j 

4>° JJ^l c3bj*^ l5^ c£*^ ,yu**JI yrkn>llj .ilU^wj iui^- Oj^j i^j^waJI Sy^uJI ja 
jl Jl JiL^Vb t *lll Ja*^ s~~j IgJ^i jl jljjVl JaSLJ **c lJUbj cyMb *(ll jlJiiS 

2^r J^* b^ ja Ldbl Jjljj^l alfc cJjSo JiSi .jJl^-l Jj*^ U ciuiisj) 5k&JI aJu* J 

Jiw ^j Mj l^J Jip V oblT ^ ^1 jj£ ji\ oLJI b^-j .l^i> ^Jl d^Vl 

olj^p .I4J ^j V ^11 b^U-l Ig^r&al Ldbl JjjJI JaiS jjl\ i^uJJI iiJaJlj .b^U-l *^r 

.cJLi^ ^ -.jli-l j^ SLiji c-ua^ Lets' iwoL^- ijuJJiiJ^ IgJp iSj^SI 

iiJaj l^Sljjl 7&*J\ ^*j &\ b^l Jl^ <t^h diii Jiajj .iju^JI iLkJI flJ^j ^ji^-l 
liLtwo^i a Ju* <u*& Jilp jLJ j Ji' uL^ww^i iiU-l a Ju* Jj . i j&y£' £~*£j& h^i ao-*£JI 
^i^uJJIiiJail oJUbgaJ^J jljjVl OjSo ^11 lf\j^S\ b^l cJiP J^T _ 
*^jj( iiLk, L^ljjl £Ja*j b^-l aJifc c**lS SjLj-a jl JIp jl ^j ^b _ 

?OUa£ jl S^bj il Jj^ iby 
?^/)JI j^ Ig^i&JaJI oJLft jl Jljj^l cJy- ji\ ja _ 
L^jSo jJI b^U-lj jljjVljl :^j JLLaVl OOA J* o JL^Ij ibrj ^3Ua jl dU *^j 
b^-li • Jbw ^JLil SjJ^ b^-l o»iA J OLi-l « W ioJ^UI OUjJUib O^jjj oiJL?- Ji 
J bu<^ b&jlyb *j&j ^J&\ i^aJI oli yu-JJl S^lil r^k W^S iajJUll oJia c^*^?- 

ObLJI dJLft ./^b j^JU itJb ( Jip Uw iflJfiJ 45jjJI tJs^o iJflAJ £ JLS Jj^j) I JLgJj 
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i\j^\ ^y Jap /^j^JI J*^*^ f y*M ObLJI o iA aJ^uJj -AJjJI (i-^lj- 8 J^ J S^l^" 
.jjil^d! Sjj^aiil ua^Mfll 1 j>g^ jI^U^j^Laa jA^a^uj iilS^ ^rjJLj ^JIjJI 

Jj&^JI i^^aJljb>fcJo^n Jl^Jul ^Aj IgJ) aLjJVI c^s-j ^j^"l iJflJL) iiLubj 

.oLjISOI JiL is^U-l J^LiJI Jia J~^l& If! Lin aJu*j .JiCuJI ^kjj£ 

.<Jg£ll <^jiwo *u? *JWU j*S J&J Uiil o^y^ &obJI L jjjsi\ J ?hijJI JiSj L^ii 
ijPtwaJI /PLII (ttj^waj Jup jL^J-l JOj^-l 0' (Ar-l j-^l JiS aSjxi d\&\ J*~o (J^J 
i!j^- cjL*?- Z\s>\jA *a ilaU-l /|i&JI (*^^J O^^" J*? <J$J^~JI L**^ di!*i!j ljj^Jt lj 

^jUIjJIj juj^JI Jiw ^Jxil c*£ IgJ ^LuiJI Ja*a ^Jjs jA\ JlwJl Jj^ J ^ui .gtell 
aJl&j cjL*& il aP l£^? oy^^JI jLapl Oj& dJLSJbj Lojy-S' iwo^j oy*-jA\ ^JIp ^Jlsil 

^ j&j ^jbJi j^ikii j oUapVi jip ^Jxii iij^?- c^^i ^ii ojjiiii flJub jjii 

? o^^-JJI OjSJ ^dl oLJI b^ J - 2 
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<& &M *^5" .U*m*>- 4**»4i f Jtf &J3 if *laiJI ^ >j4\ i#r\y J*** ^\ j£*JI *>j>l jl*-*Vl 

lift aIj^udI *3>j .*biJI f*Jj* J Sj*& gkll CgJ Jj^t /Jl jfeUil J U>j*a*-j <oUa*Vl jL*& 1 £» ^ Jblbj 

.gfcll iI>J- SIpI^ j>JHj ^jLaIIj 4^UaJI ^Vt ^ p***aail 




si)s* 



>. -* 



L ^j^si\ J*^)l : s\j*p^-\ o^j&ail 



?lgj jj*J>^ *L*P Oli^Ual J_4 
aJI£ j^ Igil^ ^ JJI jAj *^^JI I Jifc Sy^JJI c^j ^JJl j& Jbu 4JUI jl dLi ^ 
IJu* ./t^^waJI I JUb J jb*p)M ilp jy-T^al i3U^j .Uiil OLJI b^j ulill jJL?-j 

,Jlp ^JLyi <j JJI rJiil jAj c^-l ^ JUfc 4J U^jiI I Ju&j .Sy^JI jU<aP*^ Jp Sjjk?- ill S-*^ 

.4j i^b>- ObU ^La Ji3 jl 0^1 JL?- Jl LaU^jjl ^1 iJbVl j* ^ij IJ^Aj 
jl ^kuJj cL^Jbi ^Jl j^jUa^-b SOjIjJI SjI>M jl JSljJI ^vJI j* ^^oi ObLJI alfej 
iaJL^UMil c^Lo^l j* cJjLol JS' jl US' . j$lii-l J) ijtjJI jj» ^jj^kil JT Jji^u 
2 OlJ JS' ojLoIj t jpli p +A^& i -. iji ^- Li I j^jUa?- <*~~~&- Cw^w^ ^1 ObLJI j^ 

Ul .iMjJi^b <u*& jp *ilju jLa!I Uj*j <uj^JI ia&> *j^u«j j*^-\ oLj *A;ui 

.Sy*jil ObLJI 

flJA j^ o^-lj JS'j .ObLJI aJJfc j^ Slil J OjJ^P c£-*~° i-olj^ 0*^1 ^<^" (t^ ij 
j<£> ^plJbjj 4JUI JIP JP Juiio &&£! I^jLjjSoj p^dl IJ^J ObLJIj cV" «-L3J I j^ 

.ObLJI flla j^- J^uaL^II 
:^r^JI jljiil ObT j^iT J Jbu 4JUI Jji 

(10: oUii Sjj^o > ^ ^r^s^ ^-_Jl3 cl^ I^* '^<^ is^sii ^c* ^La^ji ^>» 1^33^ V3 i^^ ^ ^J^" 
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^H OjjlA 



OLjVI ol^tPJ jo Sjujlp j^jLa^j ^^jj ^ ULA\j iidlil obLJI p 1^1 jl 
j^J ^ I jlxo VI *Jau*j c3l)J^ g^j -<>*-*JtJI ^JL^ Jj i^JLj ivoL*?- J^jj' ^WUj 

jt-U L^S' <Jl)Ij^- J I OLJ JboJCuJ "*^j/ j "cu^t*/'j "JbUu" Jia Sjujlp oUJS' i5Ugi 

dUb: V oblT obLJIj oblj^liiL&M J j&j .oUH Jpj obljJ-l Jpj ^Vl 
( JUb Juijj jljiil ib^jlj (t^iJIj JJi^JI Jl£ Sjji &l l$J C~Jj ^jJI p IjjI ja c,jj If] 

tej** j\ jip j\ ^j ^Lj caL^-Vi olji jUj j^t oil .s^ijVi J^ j* jijiii 

? mJj?- j^LiJ^J *JU> j^p jIU-U? *~JH life jlT 131 n^ie 
^y V l$jl irjjJ Sjyu^ ^b ^1 b^lj -JJl^l IJ^j *j# ^1 ij* OLJI b^j 
Olj^Vl ^a U *J cJJbt^b ALiUi>-U-byuij Jjl J^ 43ywjl rut jl JU IgJ Jl! j*Jj cA^Lj 

.JJbxJI Iji^j aLaU aJl^uJ^JI j^jlill j I 
4JUI SjJii ji?- ^ JT jl <juj iLuo^l a Ju* j* Jlj^o JT 

. Jbu 4JUI 4J <w~oj U jij ji^ttj ijjj^iil <wajLa^tj 
cLr jy cJj 4JL&Jdl iJLaJI oJ^j jJbil Alij^mi r jl2] 
Jj^^il j& JlpaVl JS^Ip jl?-jj ^Jl j!b£l jILj ^0 iUJli 

J I a ^j^iSI JJuJb Ajij* J I *J2Utj ^AjAj a t j^Jjl «j*^ J I 
ja JL^^I sJU-l Jl J^tf Ufeji ^bjl UiTj .S^liSy j^jj 
Jjjl IJiaj c^j^aJI j^ Jbjll JJfcuJ l*^fjj ^J^p" ^1 ObLJI 
JS ] i^j J LajLajl cjL^-I ^y j^?j s-^br j^ L^jliLk ja 
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JjSo J I JXC ialPJlSI fl jlfcj ciaip^ Jj?- <UjJJ oflJ^A icJ^UJ jJLJI J^k J^lj i J^*JI " 

Ajij .Sjlj^-lj ^^uJUIj i^jVI ijiU-lj *j*iJb jj**£j I ja <uSsi oLJI Iju* J^-b 
^IJl» J*i!l ^jj .Uiii \^*Jti ZSi\ Ju,ii i^U- olT^j dib JT JIp J*i!l ^ oLJI 
jyb fljjJb J^lJfijy j-v^j Ujlp toji\$ jJjSI J^i J(t^-^l A^J -£^1 j* J o^Lp J&>£» 

Jjlill rJfi^JI Jji &j*J fijjkj ialpJlSI j***%> U Jjl &j3b iTy- >t-w0jj» /%^^>Jii 

.iolpjJI Jjp- 4$liJb jt^jjJI j^jj IJ^Aj 

j£c Jb- Jj OlpLo oJIP J^j J^aj ^JJI j*JI t JUb pj*J Uj crJfi^JI ** Vjl 4j dJbtJ 

JIpi Jl oLJI^TjJj .iUJLi LJ^Aip b^Lol oLJI aJu*j^*jj .S^l <Lm-!Lj <uJi^ 

cl^JJJ JUj^-I ,Jp dib JJu 4$Lo /£ji£ *M *>ta U S^t^i U^p- cAsL jl Oj^ SjJoLa 

Jup jLio^M aJIaJj ialpoS' LaJL^j S^U ^ 4Jjj J^-j ^^waJU *L^I Jj^kllj 

Jj| j*L***- .ialPJ^LfaJL^U^i ji\ o^lil Jj*- ^LbJVl *a ObJI j*jj jIjA dUJU aLa)I 
\^J£ ii^kibj^jj ObLJI aifej <>^*J( 0^^ J** £U* jaJS'^Ij ^dJLSi OLJI j£jH 

.oLJU ijbcpl SjjwojA Sj^ JT J Jia^l ojJLo^M IJigJ oLJI JUxuol j I dJL£ ^li 
^p^j j2j*fi£ LgJ I i3jJU iuj^o ojj^ii *•*»?: Oj?* l$~yJ}j ^LiJLj l^JUUI jj? J^^ Ujupj 

Obl^-I J^J^J Ipj^j^ C^?t^l fliA L^2jU^sj ^LIJIj .4j &j2j U ^yul^JlS'j jjli 
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Iff 


\ 1 


Jfc 





M.r 



re^ 



3E? 



*- 




1] 



II 


a 






r J 





SB*fe 



f Oft jdl OtfUl Jljjf 4^ 






JjtfJ U JbPj oUl **Ip* jj^t <^ 
<dU£ofjU*4idL^of J&IJI& 

i i 

^JJI <dJI^C iij** oGUI of j^i 




J^"l^ (J &\ Ij^JbjJ j^uiJI j^^tj ,jJI oLJUa!! oJu* 

^kuMj 4JlS"j 4!^- Lc <d j^ui V ^JJI oLJI cu?u jl iii^-lj 
cJb*£*A! j£a ^al jA <ulp jiu^j j *-**?- Jj^- ofcJb jlj 4jJj 



jj III J^lS\ Cy &rj* J! ijS oULJI a Ju* jup j^JUI i*ob>- 
J I I^U^T I ij^vJ I 4-woj-^J I j-a jjfe j Bryonia dioica I j-*>j £ 
j&l oLJI I la rtk^o Jlp J^rji jt\j i^Li-l SjyuaJI objlSOl 

.(19) jLj^M J^UI J* iwwoL^- 

ULJ Ja^j ^JJI j^ja aJ j^iJI ^j^j ^JJI Jlj^Jli jilj 
. ij^uiJI oLUaJI flJi^j Aji «-o j&- *^j oil *^j <d j& V 
2^r (t^j oLJI *^*2 ^JJI jjfe JL*i 4-JUI o] \7<-ij-+0 olji-lj 

.4) Jb- V Jbu oLJI I Jut jll^j ajUTj &\£j?» 

jisLii igj ^ji jijjVi o igi c^i> j^u^i^ri dub? jijjt ^ j^jj iir^i jijjVi 

oLJli .*lil O^aj jl IgJ Li^P Oj&j Sj^-I ^Ufl.s^j jl Ajla^J J^j^lj A^iJIj j^wj^JI J** 

LgJI o Ju£ jIajVI j4*i Jlsil Jjm^o JIpj cj^-ljil aJu* j4*-j J ; la : oL-JI jjijpS 
L^a^j ^Jl OljJj-l \4iX~A* J^j^ *HI Jtf^jj SJLjTjj^I OLj Ul ? jjJaJlj OljJj-1 
jyjcj* .Jaii cjLsA?-^J L^aJL^uJ Jj oUIj^I aJifc JTU V OULJI aJifc j^Jj .S^>*a5 SJd 
Aji j I ^Lj oljJ^tJJ^ToLJI OjSsj ^Jli cOljJ^tJLiiirToljlJ c*~Jl$i) Jjill jSCc 
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( ji\ l^Lo^I j^y J^Jaji OLJI IJL^i cDischidia rafflesiana J*~*i OlJ I JLft JlT 
OLJI IJigi .UU CJIjJ^yfYtiti jp*i ^^l^jOljJ^ilTVI ObLJIl^O^uJ 
alk) J jLju ^Jl iLJI JTb V JJj^VI <u£> ^11 MiljjU iLJJ Ju6\ iLbj* >j£j ^JJI 
Ul .frlJtfT 4JUJI Uli j* <dp J*a*j ^ JJI c^rjJ^I ^jl^umjj L^tJ^t Jj cik^ll oLj^I 

aIjl^uo^A! U-U^ <£%s&j?- J Dischidia 4*u^u ^JJI *HI T^-r^i ^* j* *>^ij 
cjLjj .(20)iL^j»^tJLi ( JL^IjJI j$*A*JI JJ^rj^^l iiL^VIjjJJi-l j^k jp j^LawVb 

Ol3 iSj^JI 4iljjb JL?-b OljJj-l ilTTobL-JI J^J-*J ( ^H>^ i^-iflJ Pinguciula 

.J^jlyl J^b Up Ja£ ^1 oly^M -jl)l £kJI 

IfcP^ ^lk^ irjJUl ikJJI JjljJ^I ^* ^ lj~ojjJl!lj .(2i)i^yjj J"A^ J* SjJj-l 

SjLi^l JJb oJL^all j£& iSjjJl Jfi^>j J fj?-jll jyAJtti\ s^PjJI ^^JIj ^Jl SjJ^-li 

Jj JLJt *ljkj| Jia IgJp djkj^b SjJj-l ^ sAgJ^Sjjll *>&JJ .Juj-l^JI Cr^PjJI J) 1 g ; 

iuj-woOljJ^tJLiiir^l obLJI olT^ jS3j Oyw <J^c i3^?t^obLJI A^rj .J^-IjJI 
ilTVI obLJli .iJUp oLJl dike V UgJ t ^j dJLii obLJI jZ£ aiS .J^\ SjujlSj 

j^Jb £J^*j ^JJI ^QsJI i Jufc J ij^jli-l b^U-l Jl *UI Jij J^-ljJI jIjU-I J S^^rjll 
j^ JS'} ijj*A* C^c Ji ^LsiP^fl j£^ J Jl^-jj ^Jl b^-l ifi i^jjiil abel J ^^tj^i 

£? &J* j^j^ji Jl^^ii SjjJ-ii .^uapVi aju* j^y-vi ^^ksi j^ji b^u-i 

6. 








4iljjfj .OljJ^U^TTtiU ^ A&j aJ[SLJ\ oi^i ( J^Vl ^Dischidia raftlesiana ( OUj 

g»Ui ^ 4j^ Ju^«i ^» uwtjj^I ^ J^a-ij ^UJI ^i«e ^UJJ o^jJt ^^ f>^ cSo^^ 1 J^ ^ </" 

hi- <JI Olj-SJ-l Je&j gkJI %w 4>j) Jljjf 4) ( CU^II &wal pinguicula ( OUj . J itf* UJI 



**■*/*■ 



&m>JJ 



lA 



Z?rj)S\ S^lib J^aJj o^ajJUlp Sa^-jll OljyuiJI <J$b^ <>* jj^ «^>* ^V ^ i^tjIjJI 
^ iLjkil oljyuiJI ji^i SJL^all J**-£> *zj ila^JUl dJUfc Jiajj .j^aJI IJUb J ^Jl 
OljyuiJI j^ (V^J^"' |t-***2JI J *^rj? iLjkil OljycJJI aJlfcj .j^aiiS J^i ( JIp SjJ^-l 

JJ .SjJ>- aLk^V 4*0 U- $Jl*a« J^ta (ibj*^ ?J^ ^' l?** '^ :&£- ^Jti b La 
iJjdl j^p^ ^jkj^dLiij ?olj*^l ^Lla^^irl^b jljjVl j~£ 1311 ^ JT 

oljji-l ,« >AgJ oLcjilj iSli ip^ j i3^?t^ ^bj' ^^ oLJI Jip bkJ jl jSCc 

^j^kii c r ~*^ jdb*j ^1^ dub oij^^ju jrlob jr oj$ ^i^ j* j%rVij. 

c^j^i .IjaU bL*£ ^r^t 0' cM ^s** J^b? J* £' ^r^Hl Ij^jjJlJI Obi dlSJJj 
j^U-l JU^iljb^b aL£!I JIajj c&UI J J^J^I ObbJJIjOlj^J-l ^J^u olSfjl 

^JL?u J I aJp diSiS'j .L^waA Ig^iA ( JlP SjJliil £Jl£a)j cV*jjJ*JI lgjbj& (J^J 

( j*lo*>3\ ^jjj^jjy^J Sjjj-s^ (tf-*J ijj-a-s^J^^H il^il b^ajl 4-?"b"^ l*Ufc J-S' *L*-j 

SJL^all flJia J^io ^liaPj ^lib Lay^i <.jL? 4^waSj b^-jJ b*k*oj brjJ Lpj /%^waj» jl Labi 
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> iy 




(CyjUH^DrOSem 

<i) Sundew Jl OU 



&m>JJ 



lA 



.Uj jl ^iP ^j Lp jl l£ dike V ^y-Vl oULJI ^^r t)LS Ifib 



(117:0 



.i^jJI Lwjiil JA \jyS Iwi Oj& JvPjJwdl <Ua!?j <U3*jI^j <UjJJ ^»iJI ^UJIj i^ljjl 

ajjOj^aJIj JbJL^-lj jjiLJJIj aj~JlS3l Jia J^UiL i*-^i- diijLTj cdJLJj-iJI jAaL?-j 
iUi l^j| l^ajL^- ^aj cdUJJ illiil j^Pj JJb>dLi ibliil ^jLiSfb i^i-j aj-^Ijj-JIj 
*LkSn ^jji c r ~~JI IJLgJj .*li*JU IjJLA* LgJ jT JI ^L^Vlf cijI^M OlyuJIj JjAjJI 

j^l^aVl -.^IP J aJL^uJ ^Ij* JlP <jjz£ **~kJI J^TJ^ ^ ObLJI j^j^JI 0} 

j^ l^jJ djj^ ^3bAj .jLJ^J La^s^o ^Jl 4JUI +j6 ja ^Aj ^jlk^JI J) r, IjlsaSI j^ 
ObLJI flJLfej .i^w^olitf i>~«Vl j^U?-Vl flJLgJ &>-bM JuJ jUi^-l p 1^1 ^r 
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<u?-l?- *L*jj lI^p: te***p cjL^I ( Jp oJpLJ jLjVI *-**i- U s u ^a ^ - a^4l L^jLjj&j 

j^Lb^pl JLd SlUi L$£IJlaj Layblkc c^^saJj bjljlj* Jjjjj ajjp JS" LgiS"U ^Jl jljjVl3 
JiwjUa^l p Ijjl J&jililj &LwJI Jljj^li Jbll J~~° J^J -c^J^'j J^J* ^^" 

Sj^ij iwoiy B12, C , Bl, B2 OLuabJj A£~JlS3l ObLJI j* p \jjl\ ola J JL^-jjj 
Jia JLjVI *~Ji- 4*jV ^lj* JlP ^j^ Oljlj^-I J I j* ^^Jbj tdDi jP %^aij . 

.(22) |j^ i^a^w ^jlj^-l Lgjlyuo jf VI -.^l«Vlj Oyj^Jlj jjJjJLJIj oljJLAjjjlSOl 
qj^j L*£jjjjJ-\ JIp (jjz£ jA\j UgJS^U ^Jl 3 1 j j *^J j-^-T JLl« Lsij»lj-a *JL~Jlj 
JUm)) oULJj .<23)j i L J LJIj oL^jj^vJIj A,B1,B2,C,K c oL^bdL!l Jl iiL^Vb 
l ^^ waj J ^ji^-^u^ ,»& Lai I J) ^ijLa^- ^I jl Ja^Jjiilj Jaj^^-lj o^"'j *k?"^j 
CJj***ih>*j j*p£~\ flju* £**■?- j .*Ia*JI ^ l^klb-j Lay iij^oj L^iljjl JlSwl Jl^kJb 
La*U OjJJ ^j^"l Jbj' ^^j -•J^tJUUl L^ilJiaj &u*£llj kJLail I g s^Ua^H jL*j)U 

.iuJftJI J LJbrl j-» 4JUI Lgib*- ^I ij^Vl &Lk# »j£j SjywaJI jljjVI ala (J^wj 
jAj ccjWI 4J jl?-jji jlSCo JT J c~j$ ^Jl j^-l aJia jl^-I Jteil J^m^o ^ j^JjJiLili 
U \j$£ j .ojo>j <UJ^uJ Jjj j jA j j^ji I diijS'j c C^>°bi j^j^ai-bj OLuabuiib ^P 
iwj 2I Jl^o ijbjJI j^l^aVlj iJjdl j^l^aVl Ji^ aJl^uJ S^kail ObLJI aJia cJlS' 
cjj dLiJTj cJUi ^la^ >vpjJI jl Jl LJb- ^>^ ^l OL?«jV| cJL^jj Jij .icJiiil 
j^jJIj .$-ljjJI 5pLs£ ^j ^Lp J^-^j A^i^Uij j^jJI c*jjj .^Jly^ii ^jS A^a jA j^vpjJI 
aITjJIj ijJUaJI ii^JI Jia j^lyVl -.^U JaJL^UmJ iJlJJLil <u^jUa?- Jl iiL^Vb 
jjiJiil jibul Jj ij^JJU £UT aJl^Umj il JlifcVI JIja ii-bw Jj ijJLAil i^JJIj 
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<J>j«£}\ J-^)l : *.lj*a£-l Sj?t*ll 



ly^Ji J 1^1 ^IjjJI jjJu AjiJ ^Jl oULJI ^Jisj .(24) ia liJ I j j ^ Jj j^l^a^M ja \j+pteu 
jj* c,jj cilVl Jj J*A> IJLsr flj^T p btJIj 4£j\JI l^Pj J^-^kilj jbtjjJIj (JDjJI)jUJI 

jlk^JI j AjJUjjJI Jia iilb^ j^lj^l *^Hji LaJijIyj OULJI aJia Jj^- Obtjl j^U-l 

.Oj^aJI j^L^tJl diijS'j SjJJIj aU-I Ji'LLaj 
a Ju& <ju j*j& Oj^-PjJIj jIj^cBVIj (jyuail I A& i3bj*^J *Vj-^ c^^JI ^LLil ^Ljj 
&JUI J OyuAi!! Jlp jlki dlsll Jujjmi JIpj .ij^%JI l^La^uj UgJt Jlc iiUJI OULJI 
j^jS aJl^Umj ^JJI OLJI llaj ."j*jLJI Ji&j ^jjl OLJI"^! Salvia salvatrix i~J*A!l 
. (25)yjd\j Ly*A*i\j kjJuaJI O^fjjJUj JJUI (JyJ ^J^ j^jUa?- dike 
*lip ^ cjJJI ^ a)S\ *ju j* Loju Lgjl Jlp JJ^^i?! flla 4JUJI oULJI j^jUa^-j 

.<U*iJ OLJI L^aJL^UiJ V U~J cjLJ^J i^UaJI aljll JJ^J jjJU *>Sj cJTjji ol j^£ 

:juj 4jjS jfo^n jTjiii j^uii aJu* jijuj <dii 4j 



(4:2 



Sj«w i^jljJI 0} ? c^J^JI j* p Iji^fl ^jVTj j*i£*\j aTI^JIj JjIjlJ-I J^l jLajVlj 

.ij^JJI Tt^j i?-ljJI ^UaPJj iLJt-l j*^woL?-^l SjUj Jia jLJ^I j*%i J r,jXJ* jy\j oli 

. jLJ^J qj\S i^t^ C^ilb>- SJliw ijU^ CjISjA tuIjjJIj 
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,jJI ^Ijllj .\j&- i*>L*?- ^joULc c^u^-l j^Up j* Jj&j &u\j A^ 
^jjijJI aifc ^^wjj c"SjLk!l OjjijJI "*~ol IgJp jUaj OljLJL!i?tjljJI JaaJ 

jjJI -^b^b aj& &LLSI ObbJIj .j^jJI ^ijj ^JJ^ ^Htj J^° ^^bJI (*-*^ 
jSl OjejJIj l^jjl^il j* Jujil dUUJ iuil obLJI Lai JjlJlI oUL-JI j-* j^TI 

.Ol^ul j^ <u Ij^li U *^j iJLJI ^jtijJI ofljLfej /f^i j^ 0*^1 ^v*^" Oj^-Lil j£o*£ ij 
Jk?-L«^j J^jUaJlj J*^&JI Olj^lj i^aaJI Ob^xd.1 j^ p 1^1 ^j ObLJI j4*j <^jdj 
J cu^tJ Ujupj .Sy&jJI (t-pl^j Jl U^j^a^-j /O^"*^ b^M Jl Jiuj oLJI rs-^ *jj 

J&jj .ijU-iOl JmoUII J ^j 4^f JjLi *^j oLJI J^-b &)\yr\ ** J-** ^b^j ••# 
aljll aJu*j .OLJI SjJi j* ijy ijbJ ^Jlp Jlj ObJI ^ Jj iPjjull ijU^JI aljll 
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if?*t tijj^ 



.UU ^jUJOl J*-J\ J**j LJb J^l Uk£\ j^Ij6\ -js A^ijUJUl ^*u!l jl^l .Ijl^- 
fej«0 j oA&^'j «^jjJI r^'jj 0j& ^ijL^il oLT>dl fi*^j ^bJJI ^***JI fi*^j 

jjiJlil *.L**£!I j**>JL^oi aJUfc Labi J Ul .^j^-jJb iw^- UfcjUfcjl l)j& Sj^s^i ,Jfcj ^Jii-I 

-.bjj OjJjbu SjjkJJ Aabdl (J^aail J^UaJlj (jyJI O^tauj i^aaJI ruljjJI dys~i 

.\j&r ZjS Zj**j> aJu*j .ijUJUl ^JiaJI a Ju* 4U& U JJLij iLJt-l T^ljjJI a^ 

jj^j ^IjjIj^LUiliiJail JJ^JI ligJ Ua^ Ju^u ^Jl j ly V I L^UiJLAj .jljiVI 

far UJb Lpj aO*jl*J jljj)ll b^>j .Lplj-rl £--*-r J U^l 

<>» £*>• ^ ^ SjU^ 1 j3l>JI 
Jl bU?l lili . £jU1j chijJ 



>dl 



,»— sa s -II Lju^L«I 



j j*ol ji ^jdi ob>tP)y 




_J bi j^i UjUjfj ojsa^II OliUI Jljjf ^ 4}f jj* .Sibil 
jlji)ll 4»*»jC JbJjil 0)>2ll ^ _b»)ll I Jt» y> j& ^\ 




Ji w- ^ W -».■ ft' 




-J 



■tei_3^ 



^PH OjjLa 




^Jr 



J^j-l c£^ JpliSI /%-uwaJI iJu* J^aij ^LJ\ J^oj IajJ^- JjJL>JLj 
L^tjlj jjAjJI OjJJ 11 (jljj^H J ^JJI aLSsJI lift syrj VjJj -Jbj^' 
jb ObLJI ^>l ^JJI j^i 131 .^ijjAjJI Tskwol J& c~£Jj LgJjj?- U Jl 
a*la Aj^" 0} ? Sjj^aJI o^a ^^Ip Ig^o*^ j^j ^LjJ^ La <jl I^xjIjj jJ^j 

^j4JUa!I aJu* *byl Jj .&t3ljJI r^y IJUr ii-jjb oLjL^£3Lu* 
SjJ^- j^ J *&~ »1 J>J^^*°^ o^-mjUI *Aioi .4j»l*i! JiiUll jjj&JI Oli OUjji- 
_ by y Cj L^j S Ji£ a Ji^u*j Uij I S ^jjJ I 1 US' (.<&?& \j ajj&J iilby2 c.**^ \y 

<^jupj ^Jl ijU^JI OLSO%SI alfcj .iik£ ijU^ OLS'y iuo a*1^u*j jjj: ^Jo ^J 
VI *yjj jSCc V jlSCo J oLJI Lg^uj Jiwol ^rjil JjJii-l J LgjU^ol o^ly j»* LJp 
J 0>j UjjI ObLJI a JAj .iik£ ijU^ iu^j 5?*jIj OlJ Ji' a^^u^jj c^4b 
p^JI j*J& j-a Oy^jj jl ^1 -AJ-JI (^"J M Oil?- fji <Jjl 1^ l^**& pljjJI g^ ibJI 
a IgJ ObLJI - by 1$ S^Jti h%i\)\ UgJy-VI l$i^> J ^y-Vlj j^jVl ^^1 J UaIj^I 
.Sjj^JI Ol^&ail j^ -Jb i^tjIjJI -.by V OljJJI j^y *u^- j^ OLOdl 
j^dLSij 2U)I j^iSkw j£il^«iJ te&\)\ _byb A^S^jj^il jLd Jbdl J*~o JIpj 
i^ljJI jj>ji jl jSCc ^jjjJI 4jjSo ^JJI c^^Tj^l Jj^^^Ij .oljJiII j*j& ^-?- J^ 

J Ja^j V Lgj^ij .UU l^Jjj jl &*jljl jyu jl jSCc ^ OljJJI ^OP J ^j^bJ-Vli 
^j c^ydl oJu^j Jl2*JI IJu^j j^uiJI lJufe ObLJI ^^lapl ^JJI ^o .J^kVI JIp iu^aJI 
JlS ObLJI o Ju* Oj^j jl j^ J^ ?*L*-»->JI -s 1 - g a (C*^-i lCj-**> ^tj^ V j^ajL^a?- 





1, 4-dimethoxy benzene 


Caryophyllene 


Limonene 


2-phenyl nitroethane 


cis 3-hexenyl acetate 


Linalool 


3, 5-dimethoxy toluene 


cis 3-hexenyl butyrate 


Linalool oxides 


4-keto beta ionone 


cis jasmone 


methyl 5-hepten-2-one 


4-terpineol 


cis /trans ocimene 


methyl anthranilate 


5-dimethyl 2-ethyl pyrazine 


Citronellol 


methyl benzoate (C 8 H g 2 ) 


a-caryophyllene 


Cyclocitral 


methyl salicylate 


a-elemene 


delta dodecalactone 


n-Hexanol 


a-farnesene 


dihydro beta ionol 


n-Pentadecane 


a-terpineol 


Dihydro beta ionone 


Nerol-geraniol 


anisic aldehyde 


Ethyl jasmonate 


Nerolidol 


anisyl acetate 


Eugenol 


Para dimethoxy benzene 


b-damascenone 


Geraniol 


Phenyl ethyl acetate 


b-lonone 


Geranyl acetone 


Phenyl ethyl alcohol 


b-pinene 


Heptadecadiene 


T - terpinene 


benzaldehyde (C 7 H 6 0) 


Hexyl acetate 


Trans beta ocimene 


benzyl acetate 


Indole 


x-pinene 


benzyl alcohol (C 7 H g O) 


Jasmin lactone 


X - terpineol 


benzyl methyl ether 


Lilac alcohols 




CI 5 hydrocarbons 


Lilac aldehydes 





\ 



.M& kjUg' ^aJ &ls£l jUj^fl f I J&Uy* dlte J l^J\j .Ui\ tik£ <uii p>JI ^ ttfcdM jUj^ll ^ Jerji ^\ &*\J\ 

oU-yJI J&jx&l O^Ull l^lac fctflj d&JjH V ols£)l lift Oj^A jjiiJI «^U)I ^w J&l J*** Jpj .^j^jil 
.dl)d j3>5 l^fe* uuJ! ujj.%» JL* IgJ Ub^l fctfljJI fc**jl**-b 1*&\J\ gxtf OGUI ^ . 6jjJr\ £ $***J>\ 

diiiS' ^yvj cijjj^iiljji^lillj ^y-^l oljJJI j^jUa?- Jay^ ^1 oljJJI aia 



74 



kj«0 <j jL*i\ uu^lij (Si%fi\) JfcjlftjVl 

p*M\ ^j -l^ljD JUiJti Jjjtf JfJjj ^•U-l 

.jbbj!AJ fctfljll JJaP> t^U- ifl^j J^ 





l^iyjj jl j£c ^ ill ijU-JLil oL^LiLil 
ijtxill JboUll oAa dike ObL-JI i k » o 
lull *b*Jl J S^rjil obLJI J?-b Lg^ii i&^kSb 

.ibLaib iJUH i^UI j* &s5l^JI aLJ. ^JJI ^*ll 
lift .Jbu 4JUI SjJii cJil^j C-w^^ Ji &*jIjJI flla guJ ^1 JiJIj &*jIjJI jl 

jjll Jia^^ai^j Jj6*i ji\ A^\jii\ 7&\jjj -C?'j^' flJ^ j^>L^-)Ui<w^UJaj dULcj 
^^Jlj ^olj^-lj (dLjOjaJIj S^jjJI Jiw jjjbjJI r^ljj j^ Laj^Pj -.LiJIj uUi/Jlj 

jj»U-Ij Jis^Jlj SjjfcjJIj JjjjJI JiaOLJI Jj^-I JT JS^-jil ^IjjJI olaolUS' 



OLUajj £u*« *jw^ c* 
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&m>JJ 



lit 



.(•-ill 

i*&\J\ Obj^-j .L*S jLjVI *Jj Ujup JajVI J^jlj ooIjJLj aJJLh <A 1 oLjiji-lj 
.Ij^Uu&aII SjIj^I Jj&- jl* Ji Jj«)b *lj$JI JjJ^dLiJiij cOlnkJUiLli oULJU 





4 





j-° <JU^ i«^- J^ Oj&d ^j^I l*AAj .c^j p**** A* J^LS^J cA)*A! ^tfil^-l /*-%JL!l 

oJLgJy-^l lJ^'j -^M^' °J4*h l^iljfcl J^ ^1 ijJ^JI obi Jew ^M j^>u i^uljJI 

jT^ J] i»j^UI i!L^!l J~^ y^-l J^b L^ljj^ £**J iU>bM Sj^cll oljLiVI 
iJlxil jp Ji cJj J J^&£ oLJLaJI aJu* JTj .j^JU iJLLJI V"UI J aj^-jll *JJI 

aJia cJlS* bj Up Ig^Jo r ^Jl i^sjIjJI *^* *•£& SjLi^l aJigJ &*^j . (*^-W*J 

.i^j^T a) iLi^- &*jIjJI 
OU^Ua ^JL^txi i^jJU i^tjljj iLlill Cj: blj cOl^&P^bjjA^JI j^jiLU-l T^ljjJI 

6 1 j& Oj**UI i^sSlj /%-JJ Ujup J&l J*~o ^j .i^ljJI o Ju* Jiw jJuac iaJbedl o^TI Jl!I 

dlb Jliaj .4*{*«JI i**kVl jTJ^J JjIj^I &*j!j a^J UJL^-j a^bj^JUl Ub Js> ^*j 

J S^ajJl dUJ i^lj l^J *Jj ^Jl iijJ-b jLjVI jSTJtf jl jSCc U Sy&j i^lj jl Liil 

J&lPC~»JobLJI jl ^ jLjrjTLfJUj) ^Jl idJLMj .Ol^ooJLP JJ^y-l ijJU 
Obl£aj IgjjJ C~»J 4jI US' .ijU^JI OLT>JI IgJ c r ~**£ ^Jl pJ^Jb *^j ^L^iCil 
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*UL)V c^woUll jljiil il^Jl Ajk^J Vj ci^tjIjJI j£* ^jU-jS' ^-^Sy -.baj Igj jJ^uJ 

J olSjl£l JT ji^- ^JJI 4JUI *^ jfi j* oULJI aJu* j* jl^Ij JT jl dLi V 
^J| ^u^pVIj ^bjIjjJI ^^r j^- ^JJI ^JLilj .jjibli p IjuIj Jlp c r ^-L^ j^j c^lj /fi-lu 

i^JbiJI *_~Jlj jlj/fl 




^s5 ^Ij^II iJj JJj .**3lj)l Ob/ *)L*»b ciiT Ji &6\J\ iijJj ji\ ty* J$% 

.0 Jb-lj)l ^ 1*11 4>>^o Jlf JU ^ J&*$ OUU* 
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<J>j«£}\ J-^)l : *.lj*a£-l Sj?t*ll 



JSwjj lilj^- cjik^l Ji c3 ' J J *^ ' J OU^p^I Ob tlj&j C)\ la& a**? j* IgJI^kJ Ujupj 
.kjl^tP^I j^wjlilbj L#j*a£\ ijliil ^jlj^aJbLaJUJL^r Ji S^^i JT JiUjiUsiljlfej^l 

alJaJlj cj-*ap JT Lgj> j^vwo ^J I jljjVI ^JPj J Lap VI rj^" O^j co^s-uJI JOj& 
JjljjSh j$lik^lj jX^dl J^pIjS ^3Ua dUi jP *>Laij -jljjVl <l1p Jj£uo ^JJI 
ObLJI cJajyu *LU!I aJ^umj ObLJU j$l g k ,/>VI I Ju* l^^^-j .OLJ J_So L^U-I 
W41 Jjl ijwill J ^ry ^ y&jji-\ ZjaJj Jj£j J I ^gi IJife Jjb*pVI Ul .l^Lwajj 
^ft i^Lail JjSo jl I Jul j£c Vj .Lg^ii c^^JI J^ki \^*J£ JpljiSlj j^jlilb iilp 
.is^li-l ij^bjJI ObLJ-bj J Li- 1 j* Jb- J^A Js> OL5 JT C*il?- J&\ 
ObLJ-b c ^JJI *w<waJlj JUH lift JT jJU- jji c^\ OljiSI J ^jj LTj 
Jj2i t L$J Jb- V jjiJJI SjJLiil l^Lsj JbJI c r ^L^ Jbu4JUIjA IgJQa^ V^l iSijJI 

( 2 :<jM' > 4 '\jt!&*y& fifb '$ 
•l^JJ^" *^ jl i£>^ J^-^ &j&& oLJI pjJ L r ^^?- ^liks^VI IJu* ul^il jycj 

life £jL *J*I J* life AAJJ .^y-l ^ 4$JJ Jik V Jiw ^ jljjVl **0J JjSsJlJ 

OIl^j^u ^1 oVjJt-l ^Jlp JjUjjilij.iiUJU Jl^woLm^ Jl Jiuumj ^jlik^^l life 

oVjJH OJU* CV UgJbLdi ^Jl jljjVl ^OPj t(OVjJH ^JLP)N L J>?H <tJI jyij UjAj 
Jc^^JI oJufe .ObLJI Jlp jljjVl c r juiJ Alki N/P JjJui ((jljjVl ^OP)P L J>?H 
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aJl* 4l*b*£ oVji-l *btf tfdbU* cue <JI jljjVl J JPj J^JI dy &\jj jJU 

fl^JJ Jds£ JJlP J* J*a?w «^f Ull ^Jjkll 4* JUll tif Jb lilj Fibonacci. 

^1 jtjjVl * JPj u*l^l ^ <^l 0V>l *JU* . jljjVl * JlA ^ 

. J^sM ^!>WI Fibonacci J iP U Jaw oV>-l D JlA *tff IgxbU* ^ 

jL^il Jj 3/1 *ib~ll OULJ Jj 2/1 ^ ( cjU^-^I ) ^1^11 OUU 

.(27)13/5 J^aJlj^brl Jj 8/3jjil j*>L?-I Jj 5/2 (}ta_l£jl )Z£\J&\ 

l^p^J U&JuJi£ ^ ^Jl i*~JI **jj i***JI oJl^j illp <u*j& r,^JI j^ Sy^i JT jjT jj 

*J fl £* t J laSa i*%*JI 0*X& jjll ZysJ* <j£j&* <jt\ (j* d\&\ /Lm^> /tf^J -lGJ& S^sAa J*i 
j-o Lljlal j^ll Sy>tJo Uy CJ*2y ,JUj OjJ^j Ujup cjL*^-I IJUfc c r ~*?-j ^I^uj jl 

&iju e*il?- Jj c&^La* OjSo 2 *L?-Sn jl Jlp Jju p$A JJ^j^JI IJu* Jlp (jljjVl 





teUI dl^l ^ oV^r ^ J^fc of ^^** 3j^i-» dj^l SjjJI 

j 3 j 2 *U*5>U ^1 1*1 .<jca$l udj^Jl^Ub^^^UI 
.Jfc-^l Fibonacci il 0*f <Jb l^l* Jj-^l ^ ^1 5 

jUpfj* 8j5j3 J^J^JSjll a JUb ^j . JS^I <J> 
J ^Tjil Oli «Sb) I dlft jG j^idl b^j .^fe-^l Fibonacci 

^i^^iaj^ajjjr^fj^s/s^ijj^jbjpf 

.^Wl oUJ &jj J-T j-fj Jp 5 / 8 oljj^j ^lji 



<J>j«£}\ J-^)l : *.lj*a£-l Sj?t*ll 



oAa Jiw^iJi ^*^'j .^^Jl Ji^ (+*o-«£->j JaJa^j oL^tjj iUU o*u*a l-^mjjj ijiLxd 
jblUI jUjjJI Ul c&rj^ 180 L^-j^ *djl# u^^ Qiik^aj qUjjJI 

iujl Jj& I^NAj .Jaj^M ^tjj^l cA^^ Oj*y I -.J 
^kJ UJUP ^ac cJL?-lj j-*aP Jj^- C»ik^l JL§ jljjl 

.l^LLol JSa^jll jljjVl JaaJ^ JIpSM 

v j^ui j^ri jS3j <dp u^^u jiLi iju*j 

J I j^P .J^JJI IJl^j jjJJI JjjjS (ill tij^Jb 
j& <Ud ^ A^JIj ,^^'a JaJflpiJ 4j*«wJ dJUi 
$jj Js> A&jj j}ju jb l^sA*J c3 '^)^J *^ ' O^V ^^ 

.Ijl^Sm J&l j& ^JJI ^^Jl JiCjJI Ij^T 4*r[ 

Ji iJjj Tukwo J) Ua^ Ijk^H 1 (i-Sk-JI^ 
JajM IjAJj AiaJlj jUpSM J| JaJM IjJio 

jJji^M jj-So jl Sjj^ Jl I j g . ■ 1 1 j 
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&?H OjjlA 




.^l gjjsJI dUJU ^ Jj^fl -jjJI £_* . 9 ^tjlj J** V^l *H>-WI yi OL^ci u^jVl ucij^JI *U> 

jljiia SjjL^I iSjjJl J SJuuil J^p-jjJJ 0j3jjjJI Sy^i ^Jjl a^VI Sy^i J (jljj*^l ol 
.1/2 iiJb Hjj Ji3 JaJ-l Jajjji llSCfej lIjj& ( &rj^ i so ) <jtja}\ uuj 
cii! 1/3 tijj JS3 JaJ-l jjJUj cJadS &rj^ 120 £j\yn$ dike jljJI oy^Ji j'jj' ^l 
JUj o>o^j *^T lilj . 5/13 ^j^o^II j^dlj ii! 2/5 ^l i?-j^ i44&rjju -. LkJI oj*J*j 

(21 + 13)34.(13 + 8)21 c (8 + 5)1 3 c (5 + 3)8 c(3 + 2)5 c (2+1)3 c(1 + 1)2, 1,1 
.'29»... ( 23 3 + 1 44)3 77 c( 1 44 + 8 9)23 3 c (8 9 + 5 5) 144 c (5 5 + 34)89 c (34 + 2 1)5 5 

SopLSII aJu* uufcTI ^jj| ^U^i ^bjJI iUJI *~ob ^T Ju j^l£-l s~&*JI IJu* 

a^II -. bill -Jb Sj^jiuJfiJI J^j^^' i--^JI flJiaj .^l^I j^Li^ijUAll i^oJu^Jlj 

.OfcfLJI JJdJjS\ *^^aJlj oLm^JU 
JjIjj ^l Jjl c^J^JI J j I c^JfiJI J^-jJ 3 /8 j~£ i yJS'\ <Jj>j ^ji\ jj~S3\ oj 
Jjl j*u>JJI ^Lp Jd^ i^SCJ I j j JlJ I Jjl jjijkJI ^ J^j^^' Jj^<^ -.bll oli 
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Jfii J Sd>rjil jlAj^llj .OULJ I J *yr£\ &J\ ****d\j JjaMI cJLJ-l *{£ J *4* - b&» Fibonacci &JL> d[ 
lj&\ jlAjVlj j{^jfi\ jljjfc Fibonacci &JL> C*****- Oik^l ^1 jljjVl A Jl*yr£\ JUHj fttkJI J^ Jjtf 

& V- j^*» Ui \*[ .<£ju£S\ tjzJi £ Spry ^1 jljj^l (jUk^l Jpf ^ ^ . jjb ^l*j 





/^ll %ll 4>» Ijls^l 4>^JI Jr <£>f S>» V-l ejl^ US p* <<£jt*£ll tytJi y> SJb-lj Sjj 4^ Jl^jJ ^JUI OlSlI 
a>l oJUb Jbj\ jljjf ,^-jyO %ll i*- j^Utf^lj Jpf ^Sije-jll %ll Jl^ ^-lf^ V-Iji/ ^ 

.JOp b ^ Jljjf <>***• ajej J^jjfjcii 2 1 5 (^i Sj^JJI dig) jljjVl i^fj? £*[ .uy^* 4>a«JI Jp- osif 



^iy^^,\ UjP- JUJJI jl JwJI j^ OULJI flJA Jjljjl jjJj U*LPj .ii^JI c3bj*^ (t^ 

U*juji£ ^J cJI^JUI oife j* i!j^- JT jJj JIp *S ^Jl Jljj^l s^ Ulj cLJjJ ^JS 

5iij^!l IgJ Ajiuo ^Jl SJb-ljJI Jjjjfc-I J Sapjll jljjVl ^OP jl^l 34/89 c21/55d3/34 

U! JaaJ ^Ij^pVI aJifc aIjl^uoU IgJp Jj^-I j? ^Jl jj^*S3lj .Ijl?- i&£a Sjj^aj fouJall 

U*$ ^jj» US' j4*J I Lj-^a*} *~2 ^ I jj~£S \ ljj*p <J j-voU^i ^ I jp I i~+z>j U*LP ^ I 
L~J\" IgJp jlki U Ij^Tj JUJt-l JUiOl ^^yu a lop I ^^Jaj ^l oU^JslI Ji3 cjb 

.,8 9/5 5 ,5 5/34 .34/21 ,2 1/13 ,1 3/8 ,8/5 ,5/3 .3/2 .2/1 ,1 /I 

J^JLwa ^IjipI /%-j^iJ JSLi ^ ii^kJI aJl^j J^a?- ^Jdl JuJLII j*0bp jl$ &jj LS 
^juJI l^JI^JUI ^jj^ Ufcly J**JLJJ IJufe j^Lp c r ^Jj .^-^M j4*JI i^^y ^i (tf^LJ^^ 

JOJj^JLdJI J (21/34) tj^UUVl i^Tli J ( 8/13 ) t&^ywaJI Jplj*£JI J ( 8/13 .5/8) 
^LmJI"******^ OJL?U ^JJI^kdlj .^y^-JJI ^LP J (55/89. 3 4/55 ,2 1/34) tOlj^JI J* Jfl^oj 

^tJI jj^j jj^j j[*J*ySj ^^ail J Sf^rjll jLaj^A! LJU?- ^US' s-^o "ijj&Jdl 

ijljJI Jlsll J^wo Jlpj .SijjJI JIp LJj Jai^i^J I j^u^iJ I aaJiI ja is\Ax*S$\ j^^aiVl 
^ 2/5 irjJu ^jjJ( c^juiJI aQsj c^~*?- a^jjjJI "^ (t-^-d c^^l OL-JI J jljj^l <jy 

dLSi JiPOj-^^C^JjIjjVl jL^-ljJ^JIiwJjJI OIj^raIIj ).31„(2X 360°/5 = 144°) 

.iii^ i^L>.j oLL^J- Uia Lg^gi jSv^ oL^rf If! U^»l J'jj^' -.Je~J ^~*?%b 
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J*> i^JI jj III a\h oGUI jljjf 
^-bll jljj^ll ^i «^JI iUjf LfjJ^\ 

j^ssll Sji^Jj jty*d\ ah&\y dlliSj .jTjil 

oJb-lj oJb-lj olft X&\c \h[j .VUJj 
^ I4JP J^l j# ^1 ilJipVl t)f ^M 

jlojLcuil Fibonacci aj^. iljipf 

^ J£-I <dil (p* *bf Jerjij .AftjAiil V^' 

.pjaallj oLJ-l IJUb ^ Oj^l 



^PH OjjLa 



LjSoj ^SLi OLJI c r ~«So iJU-l OljyuiJI I44J& ^Jl &**jVlj ciSjjJI rJfi^o Jlp 

.i^U- ii^kj C*^J^ ({il JlP itaVl j^fcl j^j* iuall ij^bjJI Aj*aJI c r ~*?- ObLJI 
JSLi jUijI^JajDN A Jl Jj OLJI olji Jb*l^ ^Jl ObjIjJIj i^Li-l j^jiilli 
j^ Jl^l^)fbUL^Lu^oLJI c r ~io ( ^l ^^-sa!I flJu^j .^jU-l oL-JI 
ju^aJI dJU* r, Us^-I JUPj c^^wJI j^ J&- (tf^aita OLJI S^liuol Ji* £jL^-I ^jlJU&VI 

J Up VI j .Lfi^Lkij Ijl^- jjiLiil l$iyu £JU^- Sj^pIS Jxc %j*ji!I i^JI" aJiaj 
jlAjVlj obLJli .JUJt-l JUiOl Jxc sop 12) I oj^j lf»ljsJL Uf^LJ] (t^j ^Jl i-jjLiJI 
l^y\ c, IJbVI JIp Jlio ^» o^Liil L^jTi^j ^1 SOPliJI aX& Ou*>^ ji\ jljjVlj 
: Jbu Jji cjJli ^^ JT jl?- Aj\ £^\ jTjiil J Jbu 4JUI Ju jij ./t-Ja^JI 

^ *J£- J^ OlS—^Jt OilijSj jT l^i '^>^ »^J jt^Sj J^^ lijj ^:JU5 Jlij 

( 86 :*LJI ) 4U*£- 
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^^^^^ HL 


OLJI i\jfr 







+~o*oj oli ij^lil aLi^l J Lajj^ LjIj US' ^IjjVI jl 

L^^wo iSjj ill OjlS' jJj .<jUbli p l^lj (%i*| CJLb>- J^j c^&*a 

<d?-b Jj^JI LaJ^uoIj <^l*JI *wail *^- Jj <jwl jl j^U-ld 

j*JjJliL!l iSjj jUl?OjJ *>ta>J .L^aLal al^J Uf Sjy- JLlaJjJ 
ijij^ j-° J^"l f!^ i<^ *-^3^JI J^Lf°J jl^a JS* (J Ojio) I 

% j**wJI iilfe J^ ^Jl tflUI Olk^j L^5^j ijU-S' S^U 
jTIj^j cJ**JI lift JT *ljj ^» ^Jl ij^^-JJI oLk&lj <Ja5jJ 
j*Vl f Uaij ikiJ JT J LJLjUj ^Jl *l>gJI ^JLp S\jSI\ 
(J* (JJ^ J^\ i**-*i!l ijU^I i^^ojllj c^uLajdl JUaJ^lj 
• i^M^ojll d JUfc SJijli 0*^1 JL?- Jl Jb-I J$yt» *^J SJb JL^ *LJI 
JjIjj *l s*i-& JOjJL*-*-* j-£Jl!I JL>_aJI ^jUbl j-Slc *^ 
CjjJI J-La A_ft JLo-aJI 0*^ 1 g - * oLajJLail ^^JLp Jj-^a^-lj 
Jj*p *^j Lgj Jjd&y flljdl *.^J j*wJ iy jj ■ ^ g 1 1 j Oj-|jL^-ilj 
cJj *^j c^Jjii U dj^k ^ jt-ftj ^ d^j^t Tjf *^J cLgJ Jjjji 
% ciUj Jjl j* ^jL ^JJI Ul .LdlXwol jP JjUj-^U *J*JUP Uiil 

£**■?- j aJ^UJI JU-*JI *Vjj*j aUsjJI IJu* jl cdLi^^l 
Jpj JiaJ^I ja Ul alkJI LfaO^t^j jA\ ol^ullj oljjVl 
JiaJljiijS^il oUapVl aUs? OULJI JJ^-ji^j .J&\b 
ja ij?r JT Li*j dUJJj caQsJI IJia Js> ^j£j 



-JJI 



J>yJ&\ Jt«^l : s\j*2&-\ ljPxfL\ 




\ 



jlj^o^II j^ lj~o Jxc Jlj Ui iiL£l i^l aJu* jjj^o ls> j^ij ^JJI Jtj^uJI Ulj 
jp Jl£y Lj I ^ju iJlgi <ukJJlj OLJI j^Ua?- jp OJL?t^ Ujup i2J^-l Jj .(32) 
b^l aJu*j .OLJI *b JjSo ^Jl jb b^l dLSJ^j .L^kJJlj OLJI b^U j^L^- 
Jljj^l &j£t j^uili tidJL^I b^-l jjjSo Jl^woLII cijJI jIjuj oL-JLiiJj-Sil 
cUjli OLJI Jai^tj ^JJI tg££ m \ *LJI jj&^-^M j^aJIj J^-lj c^ijJ Jbu^- l^ljyuioj 
j^b>- (»*^»Mfl.> <J ?***«•> J^J •^t}'-**^ OLUaSLj aji£ ^Jl i^J^M jj& j^-Vl j4*JIj 

^j^"I ObLT <Jj Ig^ij b^-l Jj£ Sj^^wflj .j4*JI lg-*a*J iL^a J^J^T (%tj^^ fr lj*r> 
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is?* ^y 



lA 



.ibSCll Jjjj A&j Jlfrl +£>j clgJbMjU oJj^jll i&Sdlj 
.i^s^J Ml aJu* j4*? ( Jp byl j^Si S^k) jJL) Lj La 




frl JUJI gsu Cyj V^^tJI 
<>• *J*r J^l (/ll £>y I 

aau*. j6ii?j i^ij^-f 



Sjjl^iy^ljl^r 



ObdJaJI £>ISI» :< &j£ Up^ «j5M> </*% Jjj*M t>^J^> 

Ljj^j dike ,^"jbM JjjJ^ 7uG*+i &J$H <s^ f! 6 ****^ l*X&j .^fcwJI ??-^JI jbj&f i>l?tlJ 
aLo jaA\ o j^J ^x iLt o jSo i^l^-l b^l <u^Jl ^JJI ^uJJI jjjSsJli .Ij^-lilstf 

^1 JjIj^JIj *Ij^JI &*?h &\ ,A**iJI ??-^JI l*i^ J^^aij cOLJI aJs^j oLJI oUL«^ 
.iUii^LLi (j^ojJuVl ^biSJaJI aJu*j .i5jJUI <uij *Uj JmJWju 

.^j^iil J*^JI ^^y, jUjiS 
JJjjil b^ lit .ij^JI b^l j, OjS^f :SJUpf Jl£jf Jp ^\ \£l&-\ 

x^^l ^Jljiij^i^o^l J^jj^-JI J^i^ a^jJI l^j-^ •Lilj^r o*^ £-*^j-M 1^-* j-^j 
LgJoblJ Sop Ui»i ^Lj^j .jjljjSUi-JLL*JI i^Jt-l J S jyL^ ojJJ ^ aLJJ 

iUJIj iSjjJI ^u JL^aj^l i4t>j fijk oLjmJLTj iijjJI J>l^ ^>rjil ^JUaSI v-JIjhi 
jSlc ^11 iil^ll Li^Ujj ^>-Vl L^il?^ oULil oJufe jli dLii Jj au^Vb .^ji^l 
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i^H OJJ 1 



L)4ilA 



^UaJI rt-^JI 







*WJI <^«j\j 



&jj J* *bl« 




W«JI S^iJ! s ^jj 



48 Li I (cA^^^lil JaJu^)?tdl 



jl?-jJj a ^41 Oy^Lj ^y V Sjujls- ij4# olj^i aJu&j .LL^j Ip-LjI jLjVI J <JaiVI 

J Jaii *>Lb Ip-^sl* oULJJ Oj&j .jbuojL?- jbJL?- 4-JL^- j£j-£* 1 g •/** : jl *j-MaJlj 
i*>jbM b^J-l iyk^JI J*£ Ujup jS3j .Ijl^j Ijl?- W LjJ *lj^l JjSo ^11 iwjVl 



^j*<iil J~uJI : s\j*a£-\ ljpxtb\ 




S J>^(*^ 



C~o%jj^SL!l Lai ( jjlr\ frlj^JI Jl SJLjI^JI ijjJ^JI 
J^i> jP U^JI -.b£ jjJJUI frlJlaJlj frljf!! JIp J^a^i 
jl^S'I ,JIj j^Ls^wb oUL*ll j^ J^^ ^^w^uJI «j^ 
SUjuwo) jw- (J^ OUL*ll dj& jl <j^J -OjO^' 
4&j^\ J^lT JUI (iSj^SI rtkwo JA J&-\jl\ jfaJi\ JiaL^ 
J~~o JIpj .<ju*^ll Ji OUL1I ^OP Jwaj jl j^CiJ 

^l^ 5 JL^Ij iSjj J 4-flL^a J^JLa 1 3 sL*£?-\ f Jljdl 
J I J^Sj •< 33 > &&■»*■* Sj>sAj i3^t^ b^U- &~o\jJ 7&k* 

SJipL^c JUp^M oJia Joe jj^jiLi jJ^JI J I jjp- J S^Jjcw jTUI ^jlj^j c*£ <u Aji Lc 

.jl^SJI jIju^^ S^Hj ol^b*Jl! OLJT 
jp *^l iSjjJI Sj^Utfl ^Ja^ij ^ Lsijl ^j^l Jts^l *l*' 4^-bl r ^JJI i?f*~£ \*i\ 
A\ jljii ULiI OJl^ci ^jUJI JaLxll IJu* ^LjIj .fc-jxiall oULil j* rj^"' Jo^ 
Sill J^jyuJ jPii^^43jjJI Ttkwoj^Slil j|JL?-lj ^^aiu ^Jl OULilj .Sj^^jOliLc 

.^jidll frill ^o 

Jiwj .SjU-l frl^t^aJI aUI JipLJI J frill ja jd 400 Ljjij aAAj jkiil Sy^i ^lui 
U Jl frill jl Jlia jA&vj Ujupj .L^^IpIj OULII nsi J Ldbl jjjJ ij^JI J^l^aJI s Ju* 
iiljll b^lj .^/fll frlllyv M °^^' (3^ db-^ ^Ua!Ij iwoLJ-l irjjJI jj^ 
Jl frill J^-ju aj^U^JI oUjjI l^b Jl^-IjUjl^L^^uIj aLII -U&l JIp j^j^^I 
ijU-l aj^Ij^JI i3>u Ujupj .oULdl r^j liS^j U£-\ ^liJl Jl dUi ^^Jjj ij^-l 

Jjblj <UJjJ aJU aIIsJI IJUfcj .OULJkl ^jJU^J iJL^-l j^ frill y'J^H 



frill Jfi^ 



<G« 
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c**a ^jy 



L)4ilA 



4j|^o Li?- 



i 



HO 



m r 





-wrtiau^ujj 



j« J^tjjt IJiAj . Jll *j LtfjU-l ijU-l J^-b Vj( *>«>GjJI J^-JUt Stoma OULit Jb-f gi* t*JU* 
J Vj( ^U-l aj^GjJI j^U* Stoma aLil jUJ UJUPj - U .aLII - b& I J l^yqtj Js*wi)l 



\ 



Stoma. Jl £%}[ d>l(S*JlJ Will O&* ^J -^ 



flJAj .JtJJb r^jj j^JLj j^£i aL«1I p Ijil ^4**$ ^JuJJU J^*2j jLfJLj ruxi oLJI *L«^ 
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^j*<iil J~uJI : s\j*a£-\ ljpxtb\ 




J^ S Jua*A ^Up J*£ ^ l^w j& ^11 ObejSill 



J jjii\ ^Jp aJ^uJj J^j&JI JL^S'I ^U jAo^-l j£ rtX^i idJUta aLJJ Jj& UJUP 

LaUl OJuJ iJjjJI *lj?-l ju j^ IaJl?-j aLJ»I cu^tj r jJ ^^"j • ( 35 ) ^Pr^rj OGIJ Uajl 

.OLJI J U JT J2j*j ji\ hjjil\ ~ jj~\ 5k£j cJjil j^ii J JW JiSlj 

Olpj^*£ j^ Jj^j iSjjJI Ttlfi^o ^J^uj If** 7"^^ (V*M c£-^*^ OljycJJIj SjyuiJI aJUfcj 
n**«JI I JUfcj .iSjjJI J^b \J&- i*U* cijLfej *! jtf^i?- ?v~J jAj l^JS' /tf^^j ciijyui 
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.OLD OUIpjJt p*\ y> (Ksilem) Olji 
4JJ-I ±jj& Jl^U^b ^^i-l g^JI IJ^i 

.hjl\ <y ij JUll ^Vlj till J**- Jfilfej 



cLJU Ja*u£ 






l$A# n^t (&UJI aljil ) *li*ll ol%#- 

. JUt j£& Floems Jl Ji^ll £* 

£5U oi^-j ju^l *lll j» Jia* IJubj 

floem. JiJdU- j£& ^-JSJ-I 
JUiljsLI ^bu^Jt^l iaUJt - 

Floem . Jl A a^j^-jll 
Cyty^j ±)La o^yrj J^t *lll ZfrS 

gsj^JI Ji-b *lll jl^/r Jja^- 
.^4M 




^j*<iil J~uJI : s\j*a£-\ ljpxtb\ 



iSjj Ji3 .lilj^JjSsji ^iSjjJI Jj OLJI J>b J^l OljyuiJI flla^jjjj JJL?- jJx?- 

jjTjU-ij .-.jLM ji iSj^ii j* <^£ji j^lji j*£ i^i jj tiu>yij c^j^ii jj i»>ip 

JP C£^"^' OLJI *lj*-l Jj J&^J cjJ^Sw Jj 4L^£ *JJ ^>a!I Jtj^I <>» £^ c£^ 

.(37)UJ Jj J^Jb teijpu *JJ j I cc^jb^l aJlfc J^k 

^jJI JjjTjJI^i oUI iJ^ (^il>^l v^Tjll Lot "OLU Oj£l JjJ^u^^ 

SjUa^JI o Jaj .^U juj* J^"l^!l j-* fJ^ J^j ^-LJ^j £jU-b Ja^j^ o**^ J^ *j^ J* 







sM-\ $jl^>U! y^ijl^r 



ZLAiy Vakuol Jl 
y^u JaJy ejj*^ 

oJUb J^-b J^-lj o^» 
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i^H tijj 



I* 




Jia) iJwaJI iljllj ^UJI OU J oj^Sy f^jil dLdl jAab»-j OLJI SjUaP J J^-ji 

jl^ll Jj^-^l j£*JI *» L y2*^\ JfiJb^u jl Jj^ IgiSlfej cJj ajji ^kuj aljil aJlfc Aj^Tj 
^kcUJUPj .^jj^Vl^b Jjo^I oyJb^jd^ Jl^il IJ^j .^1 J^-b J^JJI 
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1 iBV^r C^iV _ 


^ 


* 


' • '&Sfc 


SL... ~ 


■ ., - --Tfai 


. 1 n^^KftttU^jHH 


3t J^ "i 


J" ~%= ^ 








* / 






H 




fc> 



.67_65 Ob^l c£j^ Sjj~o 



I H 









i^H tijj 



I* 



tik&\ jjk^JI Jia blj* IgJ bc^jj iwoLb U Jtf-ij) JlJtLI J-~-*> <^Pj ?j>^I jiA-Jb 
dp ^Jlil dilj JsUI ilfallj iiJb^l iwVlj^LJb S^UI alilj J^SCilj Ojejllj 
jl$ c*>ta &jJb J ^Ijll aJifc UjJ^- jJj .j>s^3 cJj J*A?- j4*JI ^-*a*-j *jxc ^Ijll aJia 

aIjl^uo"A! &~Lp iljll aJu* J*4 ^j .&*~j it Jl J^aJ jli IgJj r^ 5 L ^ &jJLJI 
flJia Jiij oj^-l JjjJu^jalfc j^Jj .^jjUS J^w J JJl^iJLp Jjb^Jii olc^fci bJt£ 

4^-U-l jji JlP iaj^JI jTUSM J] U^JL^jjj i^fijljil *bl JUP jjkaJlj &L*a)l _bb 
^y-Vl b^U-lT cJjSo JjSo jj^aiJ % OLJLaJI a JU* Jl& ^Jl JjJTpl b^-j .iaj^JI 

4J L^wiuo ^Jj^ <^JJI jl^llj L^JLiuJ ^1 O bead I iuJ? Jayu l^jlT ^Jj^a^ Igil 

.L^rj^-j ^Ijll oJia Jj?-^ jp ii^^aj i^iil ^Ijib Jfii^u ^JJI Oj^l aUI 
jjju^ <u^j cJjJI Jj c^lj*M obJI IJia j^ ^j % ij?r U4jI <Jj^j o**^J 
LgiL?- ^JJI Lfjj Lg-^l LJb blilJ <dUiji U JT ob^ Jiijj .5^1 Oy^Lj ^^ V <Ul irjJii 

iJj^il J>l^ iik£ Jfljll?j cJjJ ^y-l 5JU0P ObjSo i3bfej .ijliJbJI LgJ^ljb ^ <toljb 
^Ij^-Vl Jia SJliw ObTy LgJ ObjSsJI flla j^ oJL?-lj JTj .LgJj bjJl ^Jl dJLU j^P 

L^i jLaU ^-Utf 4uJI J*£ iSJj iSjj J c^u^-l ^1 aJsJI olaj .lib> L^p bJii- ^Jl 
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iii^j % jl J**Jl! tJLs j^p I Jb-lj £~J j^kVI JIp (t***£sil lift J jl^jj *^j 

j^^lj -.ijiLdbl ^Aj ci. Lajl J^k^l jLf^ j^i^J «£ jl fij&^j tl^J^jJjS" 
j^p 4JUI JW ..iy ^ ciJLJ-l 1^2jUa?- Jl JiL^Vb LgiSLij l$j^!j Lg^ul^ p IjuVI 

.oUlP^I j^ji ^JJI ipIjuIj ^Udl 

.iUJU &LJb oUL^j oLJI jl^Hj^l f SJiiw oLjjSo i3Lft jl3 *^lj ^a US'j 
ci*^ L**?- .^juJI uy^ *^ Lj-^j S^ji-b Aaju oLJI J S^j^-jll SJUuil aJsJI J^j 
^p-jil JLiail *^w<waJI lift &j£j ulSj .aJlft Jiw ojyts^^-L«-« J/%-!aJI olft »lj^l j£al 

J3 OjjjjkJI LftLJ^JI Ob^kJI ^JL^-I ^A ^Jl AjJLJijjJij l^w^^- (ibj*^' ^i 

jS3j .(39)4jIjlJI oljyuiJI oli obLJU XJUaidl oLap^l rtk^Jj p U^-b OjjkJ 

Sfl 4^-j J^jljj^l ObjJby j^oJL?-l^il^j^il J^ J^jj ^JJI^dl JLAail aQsJI 
j* 5pj^ J^ j* JpaVI lift j4?o J&J .^Ip^VI IJU* &b*~o oLS)l j$lT j^j 
:^&» il^oVl aJu* j^j .4J j^Lol V *Uol 4j I jS'ji U j^j ciLuoVl 
? jtk^ollj A^dl 6jjj*£> OUaaVI dJLft 0***-f till - 
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Iff • 


fa Z*M 


.'■|pp . 








~ ^J^tI 


^£S£i£ 



.83_81 



? AJip j* 2£|jJI oljyuiJI oli oGLJI dJUt oil*- ci*f - 

LL*a j^j^a^u LL^oj IJbJ^ LlPOJ IjP^I ^U ^JsjJ t il£jLa ij-o^i <j-l^ ojijjk^ O^V 

jljj^l jl <j\ Enation : ii^laju 
.(40) OLJI j^lia 

: JbJI J|>JI J* ibrVb Uet *l*^l lJub d^J 
j* V jTUf ^SJb-lj Sijj <#£& f*j$\ Jfc oUl^T cJj& J^T- 

? OUapVl o JUb Ig iaJy ^11 OGLJI cJj& cit£j 
?Ol£aLail h&& gjA jtfbrf J cijJI jjj: Sj^Jjf SjAj J|j ^br^l ^*j 

*>%jj^lS3l J^-l^ (JJjj^S3l)jj^i>6JI OJ^jli ^y-l 43^La* CJJL?-J c&^La* 
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i^H tijj 



(A 



Jj cOli^Lail ci?-% w lj5Caj .iJjjJI J S^j^jll oULkll cJjSo ^^-1 oli^Uax *j 
•jj^aS j I c^ ^1 *J J^rji *i ^JJI Ijl?- j^l^-l J^UJI i^tj^o jljjVI oUJ j^^I 

oli^Uoil i^J iJiil oJlp jl jb-lj Alii) jj^i? j^ 5$^La« &jj}\ J Jb-lj jl JcJjSo 

jj dJLiJJ &**Jj .4*£dU 45lj^-l j^y cJlT 131 J*aj V AllsJld lI$~j UJ ikjLrUjy-^M 
^j^-^l ^Ij^-VI JUsTI jQiJl AjkuJ J I jj^ j0j£x3 I^JLoLjj l^JL?- OULJI J*^lj2 
4JUap|j oLJIjjJl?- J^a ^11 $Jl£a1I JaJI aifc ***?- 0j& 6' ^r^H ^^j ci^LJI 
.<tfL?- iL^lj^ oLJI aJs^j ^J Ji^-lj jl <j 1$j?:y* <&\jj\j 
SJLPli jl /£^i .JijijVlj frj^JI &>^IaJ L r ^^?- j^yta aJ^uJ V ,jJI *UapVI jj 



■■I 




sjJJ" J I jAj a^ g.i I *jb flj^Pj <^*^l (*^j^ '*^* A* lj*l^ U^jUj j^jI^cj a Ja ^jujjlaJI 

•"Jjjt j^j j-vP j4*JI ** I^oju i2?-^b« Jiti Zjvup Oli^Uac *L*-VI Jj^^jJI *Jj^- jM 
CjjSo jj tflj^-t JT JUsf I ^ J^u V ^JJI J&ll alkJI jl L^nJI jj ^j «g V 
4*aSlJI Jj^-Vl JUsTI ^kuJ jl Sa^jll Jj^-Vl oJLgJ j£c ^ iljJI J <u* SJ^p *lj^t 

jJUj^ Sapli c r ~*?- j^jiw dUJuj tJj^-Sfl ***■?- JU^TI ^ Igjb J L^w Sajli V JJ 

oli^Uaib jjSo oi ^Vl J jl ^M J *>rjll Ji^tll Ally I jL *l*o^li dLiJJj 

A^u *L^-VI jl j^j jl^-jJI JjJlSI ^-S-j i!U-l aJu* Jj ! g m^J 1 l? j jtj j-la^J 1 1 g • ^j 
^yu iJufc j .jj^aij jl J.AA5 ^J$\ %j iJUlSsxa Jb-lj jl J OUJ SJ&ll IfJa^j IftajSo 
.<juaIj£a j^p *Jpj SjJ c^-U^jAj U^g.U- ^JJI ja Jl*ij 4JbtM*o 4JUI j I 
^a US' ciJlSOl aJia <u*j U Jiy j^aiS *^j I4J j^aii V Jaj I4J cJSw OULJI jl 
jljj^ llaLajji Jl OULJI fllaO^juolj j^j^l 4^-j J[p Saj^-jil *L>- zl JS" ^J JU-I 

^?- Vj <ua j^^-l allai jjj& j^£ *^j -<J J~* *^ **$*■ IajUj Jl Ia jji^- Jij^ j-°j 

.S^J^-I OLiJI aIJL^UoLj jJj ( ^>a!I JtJ^JI iJ^P ^i*3 ) 4j <uJj 

J^jJ ji\ JaaSI ^j OLJT ciUJU tiJ* UaJ Ja?-^ j^u^ OLJI J>b JI^J UJup 
^j ||i LgJ c-^J ^11 OULJI Jj^liJ Ujl^ Lit J\ . JaJI oOa *-&! j^ ^ OULJI J^-b 
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i^H ojy 



I* 





X&H\ o JUbj .*yji\y6 iwji U~&- *La*f OfcUl dike 

Igju AJKHt J^f OLJI 4^-jjj &LJI ^§Jb Jam £*>Li-l 

Acetabularia Jl OU OfcUl JLft j*j .Lprb- **J$ 

OUj 4y^w J^ J^ jAj uv««ll J diAUJ ^ III 

.O&UI JtA j* J^ll J o JUbUJ ^ ill 

.(4i) j^LJI Jj^p Jl^' ij^oLJ-1 JjjiJ sj^aJU L^UwoLm^- jl ^1 .Lal^ ^ jl A*k^J 

J OJi^u U *jJi c-^u d^ IMj -*>^ v-****- 4k**£> ^1 "iJWjJI &-LJI" c3^i 

ObJjjJI ^ji ^IsJI &I ciilb^p Ij3l i~u>> <d ^JJI aj^jzJj* JjVI .OLJI J*j*iJI 

OLJI J^-b ^:y ^Jl i^LJI Ja^ jp i!^** ^i I jia ^JIpj .*j*iJI i3jJJ jl ^JauJ 

.(42)ife^ JT J*j*4)l 1^jJL9%j» ^Jl oljydl c r ~*^- 
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Z*Ji% J** \jy>\& OGLJ I aJUb *JI^ Cj: OliUJ ^rjtjoJI teUI ^j^u ajl^l f jLs^l ^ 
) OLJI J b-L^ £&£» Sj^ai jjTjU-t JUsJl JU?j ^ J$j .fcL» ^jij^j <j»+p- SJd JjJ-l o£ 

( J$o iu^JI LgJ C~*J Uduil ^i cJsid ^^wwJI *j*a> j^w jl fJar^J ^ OGLJI jl 

-. ^l»l I4J J& j&\ jTU^I JuJi£ ^kuJ ObJM Jb-I jl C-oJil Ji "Sj^JJI" ^^mII 
4^-jJIj j^JI 4S^?- jl J JiuJJ ijplj 4S^*jjj*U-I ajiS jvi-l Ijjfc J*a£jj .Sj\& Ol>u!l 
J|j ).43ANRI ( *«iib OWI OJj ^JJI uvi-l lJUfc J$yc»j -Uljfir Jj^i ^ ^lOAJi jJ>tJ 

Lj^uj ^Jl A TP J I JjJJcj jl ^kuMj jjJH rtkwo^ Jl?-jji ^JJI rp^l ( Jufc a .j*>L»So 
iSlkJU jJla* ja A T PJI *(jy>rj .jlflill J^ uWb irj>il i^l *J~I otsl&l 
uLiuol j^ OLJI j&***& jUy' £j^ L*' .c*3j Ji' JkuJaSI J $j??jA j&& <-sg*&\ ojy^3 
JU o&LJI ***£ La' -< 44 > fciAIi JUj Lg^Uxwl *2£ iJLLoji & JlpI Jl 4Lj£j A T P Jl 
L^iLJ^S"! c ojyS 1)?*** jp aIjl^uo^ &J-U> LgJL^rj iJl^l ~jL?- jj& jJlATP 
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.j-JJI hJ*~ f\S*e*Jj ^(k^tj OljJ^U JTToU ( J^Vl gJ0rji^\ &ujVljj-*JI Venus ( OU 
.( Jam.^1 4|0^>rjll 0&j>aJI ) .j*JW ^b" l^J /^tl OfcLJI j* Mimoza OU dUiTj 



. JjjjJI LAf 

Ja£ ^1 ojJ^-l dL*i Venus ( Dionaea muscipula ) Jza *^JU ilS^I ObLJI J I 

r->- iii^JI aJIjjI JaiJLwci Mimoza ( Mimosa pudica) OlJ Ul .jyfii cJj J IgJp 
LA\ oUIpjJI Jp- l$jliL*> cit Uj^liilj iLJI Jia iilLJJ obLJIj .LA Ja^-I j* 
IgJobLJI ^j^-jIS'j o^kl \^*y c*jyr\ ^11 Oby^lj .i^LJ-l i y*JA\ LA?* J^aJb 

Ij^ Ijj^ ^r^ *^ J& lJ^\ t kj^ ^*0 ^)**JUI iwoL?- S^UJl J aA^uJ ObLJI jj 
y y^i Ujup OLJI jl$ i^JaJI ala c r ~*?-j ci*£jdl &*^J^M -tal J] ^jS j*uJUI 

J +?**£> 0*b*j iUi! ^iw jLm^ i^u3 ijU-l jlj^" ^ij^ V*il ^^^"1 aj^mJI^JI 

.(46)1^1 r ^J( iflkdl 

Vjjj^uSjIjvPjIjbji^LgJ j^JobjiroLJIb^j .Oli^Uail 
j&^lj ... UjJI ja OLJI 4j Jl&j ilk) ji^j J j^SCiJI ObjlS^I ola 
^Ja^J *^fj .j^u!! l^a*J^uajJl!l jbv"l o^V ?^ J^ ^-^ j^-Vl 
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i^H tijj 



I* 



\ 



j^lj U^ J^flll liJ 



\ 




f^-j ital j^ a Jife JS'j .JaJa^Jlj a^weJI I Ju* Jia <>JUl£w U~<w2jj UaJa^u J^2 J I 

.(HjuiijeJiaii ju?4iJi 

iwbr L^wolj JIpj ciiJb^jrij^ J cuyrl ^1 Obtj^M OjLil 
Ol^* i3jJJ J I /ukuJ OULJI jb o^xi i3bb J I J I Nort earolina wake forest 
J S^bj OJifejJo wake forest J <jj?r\ jl**^"' J J 1*1 1 J*r*° (J^J -^^ ^j^ oljAj 
£111 J <jyuJ j I 4>JUj> ^1 J*a> i^wj 7.20 iobJI Lg^^^y i~J jJli£ ^Jl Hj^H\ jJu ji 

aJifc Jj .(47) «^J( iJUp jp Uajl Jj^m^j cSjJJI Jji~*Jb *^^dlj iJlfc^l J Ja^^SI 
jl (j\ .^~&> jlg^- jl *^ LgJ j^J ObLJI jl ^j claLJ V jl c r j*j £k& i3La il^-jll 
<J 4ua1I j^Ij^IIj JjLojJI ^ 5L*Lo oa£ 4ij*Xa jl q\j± jl U^m^- ^^^woJj U*lp jLJ^M 

i3lj^)MjpUJi!lj ^^waaJI JI4A-I IJl& J^o tgj j^JoUL-JI olo^ Jj tjlj-2-ll ilAJl 
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^j*<iil J~uJI : s\j*2&-\ ljpxtb\ 




J~\ £*Ji J3L» Jl Ol*jL«£)l oJUb Jprf oUI 

.iSliil <GjJii L^iJL?- ^JJI JUjj mJI^l^ 4JUI Jl **rji 
jL^aJi^u^J obLJI Ibjjbj <u^T *^ oli jl ial^ijU*rktlL>I i3U^i ci^l?- s*JL>l 

**JI ^ r,JJ ^J^fTSjJ^ j^J^I UL*S f Jij .(48)j^^| J?"b *vO*A!l JjLJI ji^H 



[12 



i^H tijj 



I* 



ObjU^I aJu* jj»>«j 6 1 J! Ijlii LgJI -la?- 1 131 VI Jj^aJIj jjy j JL^Jl&Vl J** 

oUap^l J*^ j* l^r i^y £*ij& oI^jUj IgJj Ijl?- ijJ oljyb LgJ objU^JI 
*Wlj p brj^l jSwj ^Jl ij^VI (Jsasj .jL^^J (j^J>\ ^wa^JI jLji-l J S^j^jll 
Jjiw^ jl J>L*S j*>JU£« r^ij - (49) ^LA' fl ^ <>* ^"^i (t^ oLJUaSIj j^I^aVI J 

UjfeJLa jl }UJU tfjb- j*J ObjUJ3l j^tj £<w?u &&£) ijU^JI iljll jl ij^SM 

-.yu ^JJI^a^-Vl jM^JI lJUb £*j &\ j£Sj .LJd\ oVVI ja JbJ^b Zj4£ZijL*S 




/Jl OUywarJI Jm4^ li* 
Oi-^ldJUb^AUII^ 

oGLJI J*r tf JJI ja <d)l 
jIUI^^IoUVI 
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«U**t 



j^rVij .^^ip j^-yi dSM ^rj& j^-j^ <^i oj^ *~*& 

c^woLd ^Jl ObjU^JI aJia n£j OlJ "JT jl dJUi ja 
jLjVI Jlj Uj .<GjJij 4JJI ^p-j jpUiJuiioOULJI 




[14 



i^H tijj 



I* 



Jjij *l&j .^gj? m% 2\ OLJI aLJI <Jj SJIp-LJ.1 SjLij J**2j? j£ i!^^ ^fcj Jasmonats 
U iSkw J caIj O jl?u Ujupj .oL j&!I J ^j^-jil aUsjJLS <oLLa JSwj J**j I Jia SjLSVI 
JIpj .(so)^y-Vl +*Jr\ *Lil Jiik£l JUiVl ajjjilyi^l objL^I -bllJu 
4Jk?u Ijl?- aLJI Oyj^Jb <u*ii jp *ilju ^JJI a^JI oU Js> *&\J\ »y*^\& Jlsll J*~o 

fl jjfc ?t£j iSjj **A* J A$j£ \Xj U*LP jl diJj^oU-l jA*b*j oU^il o^ji^l S^lil n£J 
jk^ ijU^Jl o^lil a Jlfc i^lsT Jblj^J .iijjJI i^JlJLa j-?tJ n-SJill Oyj-SLj-JI JLwOjl 

Oljl^ij (JjJtf <-3^ j* LgiTlj iSjj i I ,,g gi OLjL-J1 j4*-?j .(5D>dii JjJU Sjb*^-*o 

JiP 4**>lP ObLJI flJU* LgJ a^& ^l OyJI SjLijj .&a!I SjJI jLj?- JUi> rj^"' j^ 
S^lib jljjVl j~£ UJLlaJ .ojsJbli iij-^-aj 

.jTerpen L^JLp jJUaJ SjLk&vj^I j^k £SjjJI 
o Ji£ ^IjfJLj -jjtf ^Jl 75-jljjJI a JLfclndol 
(Cotesia marginiventris) ^j^ji I J-^-J I 



^ ill j^uSJI lJUbj .5 JPL*JJ /^-j)I JmJI <>Jl&«J /Jl 

.4! 4lJI «uk UjL»f 
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^j*<iil J~uJI : s\j*a£-\ ljpxtb\ 







Metil _? SUmII a^lil jl^Sb a^S iiijj -.^UjupjI 
Jjljj *U -o t^JJI ^L^T L$^u ^^Jl jamonate 
-.by) JU^I Ijl*j o^lil oJLa *~Jo Jl^< ojjbi 

IaJ JjiJI OlJ Jljjl ^y <&jj **j 

.(52) jli-l ^a j^J( cJlaj 
Jl^jaJl ^Jlp L^-^k) jl c^j>tj iJj-woI i3Lu& 

SupL*JJIaIpj^)I oIjJJ-I jl^ J^b jl^ku^ J^TdLii jpSLaij ?olj*£i~l 
aJ^uJ *L?-^n flJub jl diii j^ j^^flj .l^i j^&bil s-^hi ***-$* iLuol aJu* j*^- 



4jt)| cjf SjJ^- i3U* of *gi oLJI aJi^mj of 
&a*aJb U1p 0j&» ofj dj^ of 4&j 
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i^H tijj 



I* 



/flg^a J^wJ irjjJI a JlgJ S Jlibw iJUP JfiJJ jl LgJ ^Ja^^j &yta *^j JiP *^j ^-j 4J j*J 

Ji j^jUa^I a Ju* JTj .<Jj*llj jt^Ilj JWI Js-a ^jJLj 4JJbdll j^jUa^I dJUL* V 
Oj 4JUIj^i *^<waJI IJU* JS' c^Us Ul .<lIp c~Tj ^JJI *^^aJI j^^ OLJU c-Japl 

UijA\ jijj^i oir^ 

j£a JjjJtfj ^^-JIjj /£>> L^J IS' «Jsjj ^^jj ^ ObLJI jls J^LJI /%-^iJl ci^b ^^ 

JSf^jll JaJI aJu*k**y 4ols£l Ljpl^bp lijJIjj^Jlj iT^JU oLJTj g V? ^ j .oii 
fcjtib iaJ^t cj^ 1 oLJIj .£\j*y\ jtJaJ Jio jJWU i*lgJI ibVl L) *0& cu^ OLJI 

obLJli .^brb^L^^ JUiSlI ^j^aUII j^oLJI J&oLJI J^-bUU Jju+^&I 

^ &j£j jl Oj^ (^ji &\£ ^-1 J^* *li*Jlj *HIj *j*a)Uj Jj^jJU ii^k OlS^u &jj& 
i3Ljbj c<u*& J^b <jJL&u**a (t^MflSj aLIsJ 4J Jji$ ^j J^j -^ ^ Oj^-l jl Oj^ i>*^lj <La£ 
OLJI aJLj ^ c^g-w ^jJI ^JsjJ 1 aJu* L Js> ^}j£* <L&y- i^Jlj Obj*y*j Olc^l 

j^J 4^-jJI) Fototropizm _j (3jy^l JLpL^II aQsJ jl OLJI (t^^ J o^^rjil zj*ai\ 
<ull i3lj^)jA^ii 0> Jjlj .^11 «j-4JUoLmJ^I 0^ ij^L^^- J^ o^bJI J^ (cj^aJI 
j^U^wl jA «j^iJI iJia i3lj^^ J^jJI Jj^lfiJIj -j*J-l Joj JS' J JU-ljA US' ^j^aJI ^yu 
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ijU^r iSli? Jl Jj«S dLii Jiaj j,* Las* VI iTy- *bJI IgJp Jj*^M r ^Jl iSlkilj 
oLJI +£>jj J^b *yrj^\ ^aU j*>Li-l 0>*!l ^lisJ a -/O^VI (%-k^l J****^ p J^uJj 
Jl <J^-j <Lil cj^ail J^&^j cij*^ ^v^l JjJ^ ci^ ^U VI : ^r u ^ ^!r^V* t>* tij*~i 
JUol *~i ol^i-l iJT IgJp jlki ^Jlj iJlsJI iJl^il J Ul .ijU^Tj £jb^ oljLil 
.(53) ^j^iil^pj oLJI <^rj^t IJ^Caj .Sjj Jl!I oJia J j-*a*JI j^J iaj*A!l *JflJI 

06UI o£> 

IgJp ^Jj^i i£\£j?- *«**• Ulj ciak£ Jzjje cu£ 5p^w JlSwb ObLJI Zij?cj 
,L*jI JlSsJil /pJ^ .jupjL*o tijAjA* Ir^sx?? &j*j& 3 ix**£ a I &j*jA A& cj\jjj*j& 
:jUa^-U ObLJI OlS^- p I^jI ^a ai&j .J^IS^ Jiwj J^j , t ^gVi^ljil aJ^iJL&M 
<y>/Vl ijibrj *>*i!l J^ Olg~dl Jui> OJi£ ^Jl j*JI JUil Jj^j ^j :4^-jsII 

OjSo iT^- ^aj .^y-VI oLJI *Lipl Jjji^jJ'j iibj*^' Jtij^i '• *«^*J/M 

.^^JJIj jlgJI Jjtj ^^wJI £j\£y *a ^^H (jJA\ ^lia VI Ja*Li!l &**sj 
J OLJI £~J J OJl£ Oljyu ^j : IftPTJ^J^ tyj&&\ JUiVl ijij 

(54). JJLil j jl^JI J^ «.j^aJ| Jlj?-I c^^^- OLJI J OJl£ OljjJu Fotoperiyodism 
Vl ijibrabcl J Jiwol Jl JL/VI OLJIjJb- Jjk JOJi^iTy- Geotropism 

dUi jp vtjJ^I JL*° US' .j**JU Jai ^jT ObLJI Ia^Isj &j?~ Tigmotropism 

JA ioUll Ol^udl JL^ kjU^Tj iSb^S* JUil ^J^ *^S ObLJI jl j^ J^sAiJb 

lJUJI obU .Ig^Jj ^Jl i^IpjJI d^ ,L*J VI Jj ObLJI J^c dlb Jl aUi>b -jU-l 

. ( 5 5 ) dU JJ iy (passion flower) iibUJ I Syb j Ji* 
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i^H tijj 



I* 



^y OLJI jj*^r ^JUjj .frlil jJla* j*J OLJI jj^T ^rj^ 4S^>- Hidrotropism 

OLJI ij-b- c r ~*j*j iilb£ oLabcl J ijjJI J iwojydl OLJI ^Lipl JT ^^j -( 56 ) 
^Uipl i3^ £jLT r^jti jljS ^1 ibul JjaJ 2 ^ *^ *UU!I Jlj Uj .^a* Jaj^t OJii- 
iijdl ?ukwo .jU- ^jjl oLJI cjpr d^ Jt&l J~~° J^j -iiis* oL^rj^J iilb^l oLJI 

jwl US' J^J*^ ^^-#1* J^°' (Ji JJg^^i (JU^Vl OLJI jJl?- Ul .*j*o)I j^J 4^-jSji 

oLJI J*-b bLa? £3U* jLTj .j^jVl ijibr j*i^p J^l Jj><ui ^ Wl ul .l&T <l)I 
V-Ulj ^UiJI (Jufejyb Jlp Jlp oLJI £*#■ Jup\ jl ^ .(57) j^LAll j^fc JUS' 
Iju <j$j**> 4il9 Loj^w LwaP *juo^p jj Jlsll /U^> <J^j •*£■ J^ ^^\ y^i <J$y^ lJ^\ 

*£j£\ jLd Jiwol J] k^liU OLJI SjJu tjpr jtiju UJUP ^1 .(58 )^- V ( J$jk!l j^jJl^JI 
J^l Jlj^t c£^' OLJI *^ j* \*jpr *JUo^P^ij .j^ka al£l J Js>\ J] U5b jau 
^Jl aJU* j^bdl oOPldi .jJL«II OJL^Hl J^ h$\ J^'^ lJ^^ ^^" (^^ J^^ 

.obLJI 4J oil?- ajj Jjl lw Jaijj % LgJ j^JI ^jl^-j obLJI ^^r JIp j^kJ 
i*yr£\ oljJJI j^v c^^Jj .jljiJI ibJ^ jT^a ^1 oLJI J^-b J^j-t ^ j^Jj 
dLioS'j .Iaj^IjI **k (Sj^^ oljJJI J*£ ^J Ia^p ^ JpI j\ Jipl oLJI J>b 
ib ^JCJr,jJ?jA Jj^^l jl (tJWI ^ J^-bi j>^I ikLo Jl c^jtf jl OljJJI j^ ^2 j*J 
U U<aP I ^-V I j4*J I j \jj& j I^ojuj iJjj £t-wi> b ^i- 1 j^tj J I US'j .j^J I Igj ^J^J i^r 

^1 J4^i oLJI j^y- jup dLiJii .JJ ja <u^oj r Ullaj ^j oLJIy 5^- oL^ dLii53 

^jw c r ~*?- £j>& OlJ Ji' 0*^ <^jy*^ (t-^U J^JI ^"^ (3>^ O^J^\ c^° ^^° 

if^Ua^ jr j-* ^uir oisui oir^j .^Ji^ JjVi ?j ji J^ obi i^l^ ^ji ail 

C^iJ OLJ*^l flJlfe OJL^I ^JJI jl AjUaj . Jiwi J^Lj L^J Cw »,^ OLJb (£j* m% $\ 

j?6 oLJI jj Jl^j^jj JbujIjS^ol ^kuJ^I L^i^ cOLJI jjSo^JI ijPlj*A!l oljJJI 
^Jl *JiJI flJiaj .*j+pl\y%j OLJI *^^ <urjJ ^jkuJ*^ US' «.lll L^i Jl?-jji ^Jl jTU^I 
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\ 


L 










jlfJI JJJI jl^i i Jjjl jl^Jl Jill jlfJI 



Up U^j i*tf Jljj^li jlfJI oIpU J^ &J jIjjU) *&£l pUjVl ^UJI j£iJI gfjt 



•Mi 



ja J*£ l+fi\± Uaj\ OfcLJI dike 



(jj)#t t)' 4>^J o**^ 1^ j«»L^- Mimoza OU o| .«UI £(£» dbjM 
4$ljjf «afle OUllj Mimoza OU -Ipji JJ Ojj^ &&4*o)l J^f 
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\ 
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. Sjj^aJI J JUbUil Passiflore OUjA 



i^H tijj 



I* 







Jjjj^iLJI 



\ 






^ Ji!l Ja^aJL jjJj^JI JaJL^ O JL3t_j 
Ja^j .yi-l jljJir JIp (*f L*ll *UI ^JaJLj 
JjJb Ub? Lwli jj^Jail j^ OLJI J£c i JLft *UI 
V ,jJI jj^jJI ^^ ' S*r*° J* I JU& a .is^b>- iJL^aP jyb 

ia^s3 jljid 4^J (jyta <W-^ ^-voLiL^J I J-*-9 ij 

**jj**i Jgi Sj^dUlxciwoLJ-l obLJI aJu*jl US' .iSj^il JJ^rj* <^Jdl IJu*jjSjjsJI (i.l&tfl) 
JT Jl <L~JI c^j^l ^JJ t^ ^5^ ^1 ik^JJI Jj .<U«i *jj Ujl^- obti oLJI JjuJ l\j&- 

•JjljjVI aj^" ,*&£$ oLJI 

^^wJUb AjmjJI iSjj JJb^J UJUPj Pulvinus -j ,<o-^j S JL^l <u^J ^j Ol&ijjJI c*£ i^lpjJI 
Jl Pulvinus ^y aj^Ij^JI ^bjjil <ti ^j^j ^JJI J^JLcdl JpliJI Iju ?HljJI jl Sjlj^-lj 
sill Obj?- LalJii^-Vl uuaJl al£ iuj^o ^Sj>^ ST^- iJL*JI aJifc **jj .^-1 Pulvinus 
^ ^Jj ST^- 1 o Jife j Pulvinus. J I ua^asia J 5 fi^J^ ' Parankima U*& lj L! I b ^- J S f>*"jl I 
£*d*JI aJJj .iSjjJI **^- e[&\ Jl *J J^j AJ L~o *lll JjSsji ^Jdl i. l&tfVI Ja**^ jlJL2i Jl 

SJLwsaII ^yju\ Jl IgJ <^fji *& J Ui»l aJl^uJ IJifc Ja^uiJI JJ6& .(59>p|jJ Sjlp J IgJUS'b 
4jL£j |jl?- i^a iij^jJ I JUb dll Jfi**2 Ajij . (60)OljJ^tJU ilTVl OULJI j^y LjA^aj ^Jl 

jbjtJiVl J jTuVl JIpI Jl **ij *x ^JJI frill j . jLJ VI +~*r Jj&\ CJ%^i\ *j& ji\ dUb 



0^?fcA)l S-L^P 



frlj^a^-l oJLwU»i*>UI 
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4*fcdlb}tf-l 




. 3jj)l JiJ S^rjll fclAJdl *jsJ : Pulvinus Jl 

.Sj^ll -Ipjl ^ jf JJ (i^l gtj : Pulvinus Jl £Ja&» 

Turgor . ^UsjVI Js**i!l £|j&* jljj^l JalLJ : Pulvinus Jl *k&» 



i^H tijj 



I* 



<L^m£\ Olj^siJI ijs Ajh JaJU jL^r J1J0 j£ OLJI Jiv>A J i^U- £j\jJb iJbJI 
J I US' c^uJ THr"*^ SlJa^a IgjV dj^JI t^w c/J-^ju *^ &jJb J** iSjjJI rtiujj .diSiJ 

i^s^J VI oLj-isJ aIjl^c-^woL *-*~p (^^-!Ij jL~j VI /f-^^- J iJL^aaJ I j L^-?- oj 
c r ~**u I44J&J r ^1 ObjSsJI ikwoljj oLJI J>^r JLS co ju JuJI J^UVIj oUapVlj 
UU vlzS' j««~j 2 _jj3jjJl^JI <uJj alky jjJJt-l j^ frill j^axc ^Jl ^jLJVli .frill Ja^ 
i~obil iyk^JI c^mJj OLJI frlj^-l JT Jl frill J^ ^Jl v^liVl kjk*-j cjVl ^ 
J^jJJ L^a JL^uJ /<J I J I *fj>J I J *H I L)j-^J ^^J I *-lj^-V Ij ij>J I j *lj^J I J S ^J-^J^ ' 

.J^sAd »a^MflJ *L*il jj& — J*yJ&\ 
V UJUPj .4il^ r OlJ Jjl j* ljl~£l Lq^^^.< c-^L/VIj i&>^k!b aIIsJI I JU* J^u 

JIp oIj ^/V j£c V dLiJJj .SLM *ku«ji V obJli alkJI IJigJ ^Uj^iP <^ A« 
jl ^ JjJOUjJUll aJia JTj .jjjijjkJI ^Ju US' J^lj* Jj^k* Ji OjSnji jl Jj^AkVI 

.illal&w cJLb>-j C^w? Ad U*b*A?-j IgjLj&j Lgjlj?-I Aj^T a* ObLJI 

oU I J*-b ^ £JJI JUrtf I 

jUapl J JJ ja k^^i£i*>lp £3La J I OLJI JIp frUiPjlkjl Oui! c^y cJ j lw 
jl k^j^j Sy*Jj ( JIpVI frji-l *k&» Ujup cMl J^jjlai lL^Jlj 5 j-^-JJU 4iJbg 
J^Ijjj ^jMI «ji-l J^So IgJlT JIpI Jl 4^ SjJiLa L^a JjLoI ^Jl £JU-I jUap'VI 
i^^i t^wJ JJ ja iJbr bUapl cJlS' ^Jl jUas-Vl aJifcj .S^JJcw ji ^\ja J LgiJLj 
jUapVl ii Apcj dJUJJj oy^JU ^jJWI frji-l OJ^J i S^J&\ y^i jl jUapVl j^ j-»^ti 
4JlS^ (j^jA cJuijl US'b* ^1 cjUapVl Jfi-woj^pJ <^j jb£l j^a^JI IJLft a .^l^kVl^pu 
r j^a^JI iJlfe jb ^^"Vl jUapVl Jzju jj! j^ b^?- .i<j^il aJlgJ OjL^-l <r 4jl ^Jyw 
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^j*<iil J~uJI : s\j*a£-\ ljpxtb\ 



jliiL&Mj .(6i) jUap^l ^u p£ Lgjj^gjj V ^Jl iTjLill j* IpjJ i3La jl^a <u« *UU!I 
J^*JI ^jjjJ J^-^-T Jliaj .Jfiii j Lap VI C^o^J 4*^Lj ^-1 jjISOI ^iTjLia i3La 
tej\ J J$LajLaJI Jiwp^JI iu*a ay^oLapl j* j^aP ^1 /%jyJa3 \i\i cjb**iVl J*"b 
jA Jj c*~*?&3 L?- UjIS" j*J OLJli jil .*^^jj jJL^j j£y«& ilULil ij^JI J ajroJUo^Pj 
jj jli-l *.lj^l S-^Hl i^a ^1 j^ ^Jy^ OLJI b*A?- jlS"j .<U*flj cJ^SI J i^L£ iajliw 

JJ$k i>° ^' C~£a OULJI Jlp Cj/H ^1 ObtjVl jj .o^tJJb iiUdl Ju^LbJI JT 
^a ^u V ObLJ LwJo _aj V b*A?- ju C>%«)\yJ} ULlaj £3La jl ^aj .\j&- i*^a S^&*« 

jLJ VI b^- jLS dUi J L^iLi L^j UJ J**a£ UAil obLJI b*A*-j .^^i <^l c£^*^ 

.ijPL^r ST^- i3^^j Ijlxaj jljjj^-lj 

b*A?- Jj .*L^-VI SL^- L^w *bV ,jJI >%JsjJ t J^wjj s^i Oyj^JI j^ &jj 0>°^l 

JU J^sjJ cJLb>- fl^t^a OLj?- ^P SjLp Obj^gJI a JU&j .idJba^ Obj^y* ?t£j Laji I OLJI 

131 Jul) J*~*> ^^Ui cOLJI If^r'ji ^1 iu«JI jl &u*J-l ^jj^kil J ^jj^axil c r ^ <Ja*T 

<j*dll aJj^Ssji i. La J^xa )&~oi!l?- JjjJli-l j^Jj &**?- i!b>- J S Ju Jii-I apWIcJIT 
Aj^lj^jdl iUul *jjj .^jJIjj^IjjJl^ Jl ^b^j oLJI ol^^yu iJ^i (oLil aJ JiJj 
j^ jujj oLJI b%>-j .^j^kJI 2^r i^rlji oLJI J^-b ^j ji lii Ulk; jV cljji 

c r %?u OU^Ull oJA Aj^- ?^U - (62) SJbjJH jj^i"! 7*^\ (tH I^Aj .^blj^j /^*%ij 



126 



i^H tijj 



I* 



lilij ?jJ*U-l flj^ iilkuol ^a j>J bjloS bu*?j OV^U* C*dbu jj I j^j ? Jjkj £1 
oJUb *~A« Sjl^b ajib Jj£«*a jj JL» IfJlS'j OLJI J^"b L^jII?j Obj^gJI cJjj 

Jij 4>° : J^ *^ h^i ^^^1 JTLill J^u *^S cu^ S^l OyJb <^y ^ J&\ *V-^I 

Jj^^JI jl •jl&j^M C-ij 0j& ^^4 ? Lap VI j^jj lJj^ ^^° c^' ciij ^ it»^sll 
<ju j^ IsdA jAj jLapVl iiLkuol ( Jp ^jlj^Vb Aji ^JJl jA Gibberellin _j ,-o^JJ 
ja j^>j J^yl iSkia JjJj^ Sitokinin _j ^^11 0>*^JI Lo| .i^gll <jww*i-l Obj^JI 
I *AA jl *^i&*->j .jj*U-l JjJj^i <jw^jl _!l jjp- J OL-JI (%-^Lh (Jj-*j-LJ^& .i?**£ *\ 
^JJI ^ji-l3 (.^j^\ S^a^xiJI S-^Hl Lfcj .(63) apWI J^Jo jP Liil J^U** ^JJJ4^ 
CJU?- JLd ^1 /*pWI -.LI <jP V^^a^rpu <Li j^ui V OL b*A?- <U?&alj (.jj*J* ^jj& 
J~^JI J^"U* J^ jt& Jj&\ ^bj^gJI aJlgJ Sjfil j^jLa^-l /t-ftl j .S^jJl^j^P ioi^u 

c*3jJl ^Ja j^JI /^ oLJI axc ^JJI U Lu«^- .i<i^5^ <wJ^ IjpsJ* &j>j cru^JI oIj^p 
J) c-Japl Ji Ij^ui *^j Lpj dULc ^ olJ ji iJ jj^a j} ? JU?-j j^oLj J qjJ&j A~Jti 

OLJI ^U« <jj^l iw<^ UwS'jl ^"JJ diSiJj -/^J % j^l JJ^J^J Jv^'jl dj*j& 
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.j^a)! \~-<^\ '• s\j»P^-\ 0^*6*11 




p jj* oUl£VI *&*? ja *yeiS oLJI JJtu«i Ujup iMl J**** JUi <oLJIy ^ JU Jb Jc#«i uwSjf 0>*y* 
#lku*VI j* oUI J&sj jLJI J* Jerji jJI ojj^II J ^je UT ZijLxa jisifc oUt J^-b guijl ^j* 



\ 



<Jj te*z3 j*JJr\ Ul c Fototropism j^j*^l ^i^ *U^j sj^aJl^pJ ( JpI <Jj jLaP^M 
<Jfljli^!l c^~*?- Oljydb l^lij b^i-l £OJ^J *J^"' ^Lii j^j^l ^^ fl ^ J^°' 
IJia oLJ^^a j-o L^^r ciS^^Jl JaSLjj cjkLil j-^jj^l Oj&j i^laJI j*j i*^U-l 

.^j^JI 4jjj>o ^s^" 4V 0^"Lji *U^aI £*j*y* rv*^' 
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jl VI .oLJI Ijla jjkj ^jj^ijljiia ^Uj i^- ^1 Jl Uiil v-Jljij oLJIy JjljiU 
V ^JJIj OLJI Jj>-b OJ^j ^JJI IJu» jl iLiU J ? S^lil aJu* <u j^fr U Jl OLJI 

J&- A&jj JA OLJI J I ^ftj cO JL^-ij i2Jb- JlP J*b VI j& U Ji*a jLj?- J VI JL?-jji 

:Stoli ii£M aJu* Jl r^JI jT^il jLil J3j .*L^'VI ^b Jia <uJU- jli; I Ji ajj^r 

( is: Js>J\ ) 

( 56! ->jA )^|t tf jft>°>J) Jg|j^ 
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1 1 
1 


> 
1 



— 



s\jJ&-\ j\s*jft\ Jjljjfe .U^kliJb- JU&LJj uuJ-\ Jiii Ujup 
jljj^l JT JaSLwJ jy#$ cJj JJyj abl SJLP J^ LgJ IjJI jyu 

jl .Jb-^l JliJLjM Lgjjjll?j ^»-^ c~MJ- Jii LgJ V c^j-jjJI 

j*£Ji oT^aii jdLiJu^JUl JpI jJ .Sj^ji &jb*^l oIj^Sm 

(19: ajjJI ) ^ djk-jaZ ^&j m>y '& 
itJUj oLJU Ijl?- I Juia %kP JaSLdl iJLp ^jjj dLSJu *Li!l jupj 

. (£J*\ flj^ S^jJL^i j^P <Gjjij 4JUI Jlp LuPl 
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'5? 


- 


t f " 
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jjJI iilb£l ij^aJI aljll c r ~~J J^j c^lj^ai-l jl ij^^iJI jl Ay^\ jl $-lji^aJI *.lj**> 
iJift JL^JjLj r US'j iJLJI p L^l Ju ja Qj^JS'^i] k L^VIj -^\jj^\ &A& ty-J^ 
J~*JI J Ufa Ijj^ c^Lj ^Ijj^j^a^-^l OjJUl Jaaj ^liljj^i^JI ^a Liil obSOl 
^Iji^aJI jljlVl Jl jbjcJlVl J^ijyu Iju iiljdl jfcUll J ci^-l J*li UJUPj -Jjj^aJI 
Juj^S\J\ ja ^j^a^-^l jlSCo J^-Gj jljj^H J^$k> ^1 Wj *lj*^-lj iJliiftJIj 
iiH£a JOL*>jab SU*«1I ^LsaSI J I dUi Jj ^jUitj .iJlii/Jlj $-lji^aJl iwaJI -jb ^1 
jljjlL^iLcL^l^ii jljjVl ^^Sj^\jaSj^\ pL^SlI oJubj .J**JI IJ^^y-^l J* 
jljj*^l J *^j2 /<JI jj^a^cJI lj*&- jLd ^Jj^ ^ US'j .l^iyu ,jJI ijL^aJI jU&j^M 

jl JJL^w SJuill aljll }JL*JuuJ-\ Jl^iljjl JaSLwj^JI ObLJIj .jljjVl J^j^sj 
iJU-jil oJUfc J^Jajj . ji^JI Jjj^i^JI IJU aJia ^bjw^M iJUp &**aj -l^ljjl Jfii^ 
^uJ UJL^i .jj^a^JI ^rr^^ J^ ij- L^-6-* Ij^l ^fr^ (^ ^^1 <J^-^'j ^is^*^i A^aJi ^yU 
Jj J*c i g}\*i\j«£?~*£\ J^JUI J*?^ ^Ijsll JudL^-ojjjVI iiL^ Ijl^ JIjjVIjLq^I 

JUP jr<& iy£ Jl OLJI O^y^i l*^J .jVft-MjLlJIj Jjj j 2 I j j-ft^" * b iJjJll oL-JI 
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j^ S^lp J^JUI jyu A^aJI IJu&j .<Jaj^-I <J ObLJI j4*j J j^-Vl JjJUl S^bj S^-^> 
OLJI ^ ^ jL?-VI jaj$£ JcJaij^t OjJUl jjlajj .j^?-VI Jl Ji Jl&LrvJI Jl ji^VI 

jlki ^Jl ^ftj cJUH J iu JU^tUa Jilj^J \j£Lbj -UlJj£-\ J>i"l lJjJ^ Ji ^U^Vb 

.(64) p L^^fl flla i^J uuj£-\j0lj* IgJp 

^Lj jSl ^Uj^p J jk I Ju* j^Jj -^^-*> JfiiL^J Oy^l a Ju* jl j-laJI j-£c iJUj 
jl alii) ^li .^*L*> j^ s-^Jo iiLjb j*Jj c&*JI *l& (jiwoA^M ^ Zjy^' terj* ^ <3bj*^ 
jjSo ilaSLcdl Jjljj^l dLiiS'j .4il^ J ioi^-j UjLa £3b* jl ^^3 <u~y ^ jjIT ^1 
Jl &Ls)!b iJub .5^*1! JJiaJI^&SLJJ o^uSCJI c3'jj^'j • Ju ^' f^' '■** J* kfc" 
j* *lji*? iiLk jjjSo ^Lzwlj Jail *U ]*li^-VI Jlp JlpLj ikSLcdl <J I j j *^ I b\ 

J jl?-jj ^Jl ijM objlSOl j* j^S3 Ji*JU jJla* Jl Jj«f ik^Lwdl JjljjVli \jy~\j 

JJbt^ji jj^a^tJI J^ ^Jl ij^cJI ^bdflJIjLo-S-l L^J j-s^JLj^jJI Ol b ^1 Jj .j^j 
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J^aJI J-io^il : f\j*a&-\ Ijpx?L\ 



^j^iil Js^oJb *^& Jl^JI j&> JJiSI <j^aJ I j I Jiio J*£uJ ^11 5J-I \£&*\ cJ IT jj*-^l I 
.iJ?lilJjJI J JbJUj c*g>\ jlS olk^l JSLM cJlSO oji^I dl! ji! £**jj Jil iw*Sy 
J^aiilj ±Jl£#VI iJU^ ji^jA ikSLwdl j'jj^' J ^^ cr" OlJ^Vl j^I j^j 
Oyj^jJI J^ ^IJL^uo"Ai iLliil aljll jij^xj +sj &jjl\ k$L*$ jl JJj .LgJ iUJU i^ljJI 
aJu* c-i^uol Ji J^jiLJl! itflil iSjjJI jjSo ^ IJiSCaj .OLJI *^r J oljJu*£jl£!lj 
US'j .$JUJli-l <3'jJ^ **j}UI ^Ijll j* U^a Uj^- ^^j ^ Oj^ J^J t^JLo aljll 

L^ojjSoj i.UfctfVI J£3La S^rjil b^l IjlJL^p J) J*^ Ujupj .SjjJI <-J\j?r J^ 

J I JLjj Jivj^Jb iSjjJI J^£ Jajjji ^JJI tji-l J SSj^jil b^U-l ^JLP Jblj^tj .Ja*JI J^jx! 

jl£ll Jj .J^ljJI^pJ /VTji^-l J^JI ^b>- j^ r, JL^aJI J Ijuijlj^uob Jbljsil JLiJI 
Jta JjSoj .J^ai idkw OJi£ iSjjJI ^Jfi^o J ^1 JSCjfSb iJj^il 4^ai <ii J^adlj ^JJI 

Parankima) Lg Jl£ jlia^j ) Jj^l aJ^^ ^1 o^L^"l ?>*^l b*A?- jljJ^r OJ 
.^jU^lj^b v^^b^ Jtuw^j i^a S^U J) J^xJI jlJijiiJfiJI oJia JS^^-jllj 
L-^jb*^l ^JJObj&jiki^A iSj^SI l^J O^V J^ ^4*2**, b^U-l JUaiil Jc r %^j» IJl» a 
^Jl oj^fciil Jj^- iSli iPj^j Oljydl did OJlij .Jaid ibLJI aljil jjjjf t^J ^Jl 
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\ 






\ 



^ Ja-jytuJ S^lil aJifcj .jjiJI ^ ^ki <wJ _bjj Jb^l j4*j I JlJj **ojJI J 
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1 




^^M 


^r 






L^tJ jl <-+?HJ 4$jb>- hjl^S iloP /PJ^JI J*^Ji oi 






jjp<tfjjij 4JUI *JU JufeLJj jl JUj-iOL^J} J-TojJ js> 






^LJaSI ^Uij ij caJ Jjw 2 A^Afj^i s*^ ^p <ju^jA^I 




" 


iJL*JI aJia ijj *JouJ *^j .IJu* Lajji ^?- ajUJI Ij^i ol 


H| 




^ jl*jl~J i*_fifl a^ t)V J^LkVI ^^JU 8*^1 u^-iin 




* 


^^i jl **kuJ j^Jj .oLjji-lj oljJJIj oUj>v£JVI 




pH ■! 


j*ji*JI j^ lu£c ^»iil lj&%**£ * i\ <J J*yJ&\ /UuJI ?ybj 






^j^aJI J^JI OJ -SlJ-l Js> *I£JI LJ j^wJ ^Jl kipSn Jj 






iijU^T ***2 ^ (jjz£ \J&r iwoL^ o^aU* ^ ^j *lii5 






faofrj -^L& (I Oj>Mj ^^*U Sjna*^ j^wjLiaj *-£a!I l***p 






J-obdl j* OUjJby C~*J Up- ^sJI t\j*&\ OUL-JI 




*^_ j* -v ^Vufl 


Jlw jlj^juob ?*^j £JL*JI a Ju& L^i j^tsJ L^-il i^jl-^-^-ll 






.lgj)_b*j ^ISlkJIj^JlpSlljcNjc^jVl C^JlOy^ 


fekk 


+ 


^p ii ***+&& U^-Ijji ^*x!l ^jy^ J*^!l cu?*J U*lpj 






jp 0^1 cu^Jli jij .jjU-I ital ^aI j* Ijb-lj <^ ^jJ 




- 


JyJb ^jj» V jyu^ jl£« J O Jl£ ^Jl i-JL>-*J 1 a Ju* OjJ 




- 


.s*>i 








. ; 


•* 

•'••- 


Js> ^~\ JjlSOl SIJ- iJLaJI aJU* 4^aI ^Jl* *^i Jj J^ 


' 


IKa 






* 





L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 



jUJI (j] i\j$i\ Jf^jll &jj^3\ X*~S\ ^J\j JJ-\j J>j«al\ J~*Jb ObLJI aj2j Ujup 
j^^t^S j^\ j] -^j^-l ^j^aJI <J ifs^t^S j^\j a}x *u *j& jLJ^M 4aJ&cu»j 2 (j*^\ 

.^>j*p}\ /ta^d! l£*"A^ n^ul jA( ,-voLo 2I bjL?-jX<j2AjA& j»Jxj U*L£ 4JLL*uJ ^*iil ) 
L^Jbr j^ c£J^"' ^^AaJI <J J^-Ji <^dJI ixfn-~£ j *^ I j-a L^JjJLj 7-3 -.Lj} aJJ Ujl^j 
SJL?-j ^L^-Vi a ObLJI c^br jA JlL&\ ±£r\ J* 7-70 Jl n£J J-JI J S^-jll obLJI 
La^kJU cuaIIIj .^>a!I J~^Jb aI*2JI ^kuJ^lj OlkjiljjLnJI J^j^^l £J^-I 
*>ku»j) ^ 4JLd Oj^ju^ 4i^aj **~JflJI J ^1 ObLJI Jlp *Lai!b jLJ VI ajiLi UJl^ 4jI 
^Jl iJi-l JL?-j ObLjj ^b*k j^ OlJa^l J SyrjfijA U ^ I^mjU 4£j^Jb *UiiJI 
Ji ^yj&\ JJuJb ajiS jJI idk£l *L?-VI J^>- Oj^dj •i^^^ !jo^S ^i\ jX^ia J*i 

.^ Vj jpi M ^JJI iSQaJI jJla* ±J}ta*l j* b£a 

/■ 7 ^Lw*mj l^>u*£ \ I 




jj ij&t**£ a I 
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V 

c^^jVl^y.30^1^ 

Ufj c*JI ^ Sijrjll ^ISLJ I c^Jbr 
oULJ I JJ j* 1^-bJl ^ ^>Vl/. 70 Jl 



.^^411 J^all J-4* lJUb i^^S/i\ -l^lj^j .olfa^ljjbJI ^ JbrjJ^I ^U-l SJi^j V^lj 
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&P14JJ 



lA 



<JtJ* j* OULJI ja j\ i\j4$\ ja SjJLo UfcJL^-U L^-jJj^ LgJI r^ ^' ^1^1 0! 
a Ju* Jii jSCc ^j i^Jail IfJb- J U*5* ^IJ^uo^l J*S ^11 dJLlj c~J l^SOj i^JaJI 
iJUaJI aJu* jijfi jp OULJI jj US' .i^gil flJ^j ^>iJI J~*JI *j& IJJ .SUaJI & j*~\ 

aIjl^uoU 4$lkil iJlp ^y-^l oljJLA^jlSOl Jlj *UJ Jj *lj$JI J^rjti ^JJI Ojo^JI 

UJUPj .frl^JI J) r^4^ OjO^' *I*^*J JLaj^Jsji ^JJI i^-^J^I Lai .^^ujJJI 4$G? 
.OljJUfc^jlSOl aJlfc J IfyjjPtZJ al$ ^Jl iSUflJI aJ^cl^j Jjo UJ *li*JI J) OLJI r L^Hl 

^Jl oljJLAjjjlSCil j* l^a L^rL?- 1~J oULJI aJu* Js> ^i*j ^Jl *L?-Sn dUiTj 
j? ^11 iSQaJI j* Uajj If^b jt^t t)LJ)H IgJI *b^ ^Jl iSQaJli JtJbj OLJI J J^-y 

JS' Jj^2?-j .iUU S *i£*a 4*Up -fl**i (Vj^J' d****^ OLs *Uj U-i ^^i l3j~° LoS'j 
mJUI JWJfl^J oJL^il iJUaJI aJu* Jia &*^y jL^JU 4JJ -.b£ ^Jdl *IJ£]| JIp *L^Vl 

( 3 :>li » 4'o^Jff JS>^|'4'V o*jVlj 

aflkllj ^>^l JrfUall 

La*) jt^lj .Lgj^vJaj AjTLaJI oljjQaJlj .i^wJI iiLkJL J^-^j *-SojL-wo i3^j| 
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L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 




<jw^jO , 



^1 tflUU ^^4)1 J^JU fj»^ll cOULJI £S*ryJ\ hj£\ ^Uall ^j*** Jji J*** 

4dlb)l olSCJLc JjSjT U^oIj^uoI ^j jj JJUI *^*i)lj c r ^i-l jl Jj LgJjJjL^ ^11 iapVl 
oUljj^lj OULJI jj ^ JaS &j}L«j Jzj^j . i 5j+ai\ J^JI j^ lgJl£ Jj^a^-I r ^jJI 

c j&\ i^wJI 4$ Ik) I jLdjUa^-bj .l^i i^^kJLj UjSo Ji UliI ^u^kJI jUJIj ,*?tillj 
jLJ^M iaJii- ^>uJI <jy^ ^V i^j^s^J jt JlS ^j^aJI J~*JI J**^? OljLJI J i^t^u 
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Uajj 4jIjJ-I &J^Sn j^ IgJlp J^a^J ^1 iSQaJlj .OULJI l$Jj*j ^1 i,^uuJI iSQaJI 



VU-I oMIj ^>4I J^J 



I 



jkiil dLiiTj ibSOl jjjj Jlsll J*~o JUj cc^wM^ti ^ jj jJU c~»J ^^J cOLLiiVI 



SIUI j^Ua* j^jSi Jl tf dj^ lift uf . Vdl ci ju»jU 
.^^JaJI jUllj ^Ij JyJI Jai VUjAlUr ;u*il 
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j^jJi ijijp j* &*£ <s^ jjJ>l«ji j* jj^j ^ys (Sj*"^ ^a^' <j$lj*^ fc^j 

OUljJ-lj OlSLJI Jia ij^JI jljll j* IgJp Jj^aJ-l r ^11 4JU-I Ol^ull jJLA^j 

. (65)^j^ii( J^jjJI ikwoljj ip^wall ^^wJI 4$Q? ^a Jj>JIj 

Mj ^>4ll J*JUs!l 

s\j^\ Sjl^" S^bj Jj *lj^JI (j^^-jil J^>JI ^L^S'I ^JIj JjIjJ jLr^ sL?-z\ dj& 
Jii^pdil O^j^JI Ju^l ^U S^Lj jli ojlj-?-)r cu^t-j l^wm^-j .jLJ^I oljLJLa 

Jj^^xJI JLj^S'l ^U Jbljj Ulj .JbljJI I JUfc oLwol *Jfcl 0*J& ^bUJI L^^aJj aJ^uJJ 

<J$>*>j i^ai^sjw OUj^m^ <J) (jjlr\ L jyjd\ <J J^TjJ <^JJI lj&t**£ >*i\ jljl&a j^ai^sjj 
Jjl^j OJLPtJj .^jlU-I ^Jaill J jlU-I Jbji ^^H ^^ ^*^j o^j*^ °jL^ ^j* 
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J^j^aJI J-j_X-*jJI iJfl-wolj-J ^ji-l J$*>LaJI 

obbJI jV .iiJLi ijjlj-?* oljyU O jl^ ij 

iij \j±* \ ij j Ijl I LJLu^J L*db I *>&J ^Ij-sA^- 1 

rtkwo JlpijM objlSOl flL*- J^-l j-aijULJLJ 
OjT ^*u jt^JJ dUi JiLi i^-jjJj .^ji-l 

uH\ oj^j o~^i ^ i^u^i f j\ j^i 

j<S> 4JUI Jlp Jl SjLi^J b»-j£ia bb Jj^J <J$>*> 






1 
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Sj^ ^ji-l ^!>UII JJ 6joS3I Ji*~*1 ^e *3j4 

&> 4^ #>H (J^ 1 ^ ^J 11 <3jo^' 4-Sl 
■tfjJH J5WI lift 




I 






.£, L^*^b Ij^aJI j^L^wl *Ja^J ^1 ^l^il <J$yuj .U-j-a Ijj^ 
: iJUl itaUil Jl&jLa^l ^jj O^LiJI ai& £**■?- j 

6H2O + 6CO2.. photosynthesis > C6H12O6 + 6O2 

: Sjj^aJI aJife Jl *L**£!I 

OjO^J I ±n*£\ ^jQ^aCj b&r 6 + *li I j* o l^- 6 Jj*tf 

j£*JI £a J^\j i£^ £1 photosynthesis /^j*iJI J^all 4^ 

. (67) ijf^Sy o^i^r 6 + 

Jjtf If^Jj ciUJU ik^J jJliiaUJI ^>*i!l J~^JI ibl*W J 

oUUpj oLJTi^wj J^&si i^LgJI £jbJI Ul . JpUfeJI lift i^J 
JLw^^l ^)\j aIjl^UoU *JJ iUJJ oJL^ilj iw^L^-l OLJUaSI jl <jj 

J IgJp jJlki ^Jl oljJLA^jlSOl obj?- jjj^J *lllj o#^J 




j*w^jJI 4*Jil | I I. 1 I i^^\ ^\ i^pjS^J CjUl^j^ ^.A^jA 




^s!l Jl£ o JUaAljsP O^Plflil. 



^11 d\jjj&y\ jIju JIp J^u Ij^- SJiiw Jaij olji JIp oLJLaJI aJu* ^jzi 

( Adenosin tripospatj Ferrodoksin Jia ) i^>dl j^bJIj J^Uilj S^JJedl -. ^ta^lj 
. ^^^1 4jL*S3( J^IjaJIj S^Ji*w cJajLfej Jj£ ^Jl aljllj Catalysts Zj*p&\ ^Ijllj 
^5^j ^Jp- r^O Sils^l OLJjjJI j-o p^j Oy^ J! r^- ^^LJI Ol Jlo^ IM 

. OLUaJI aJA 43lS" JL^u ^^ Jj^l J^-^-l T 8 -^ cJfli3 jj^^JI Jiw^^JI j-a 



^^iJI J^sll ^U ^aTjUll *lj^l 



.tg^ij j^jUa^-l S^lp jljJ-l iJ^"j OLJI iJL?- (Chloroplast)jj^a^JI L^ Jw*£ 
I4J ajj ^Jl Chloroplast jj^a^cJ I i***?- f^j-j ^1 Plastid ,*£*tf ajy^ laj^j^j^ 

igjLill LjjLjjSo Chloroplastc^o%jj^S3l o] US' .ili^-a iiLkiJa^ JiL* ^^uj-JJI 



146 



flJA J I (*£jj '^J^ ^Wj' ^~ J^ J ^Ji} -(-^UJllI ^jA cill j^ #^J )>UJ^ 0,0 3 

(68> 0.000006 (J\ angstrm 60: Jiall IgTjJb V &rjJi! jij i«£p zl aifc dlw^pu 

^a ^Jl oljj^a^tJI ^OLuj-S^JI flJLfej tilakoid. JUjT^U l^JU- J-JUfl-£j Jlj-JJI 
jp SjLp JUjT*>LJI ai&j .iSj j&\ i~^Pb ^^^j &jU-i3l ^>^ J~*^l olj^-j 
UljT IgJlp J^j o^V i3j* ^^v c^m^I^j c-wwoa5o iJJLail ^jiJI JSLi ^ j^lj8l 
.Ulj^JI aJu* j-a 60-40 Jb-ljJI c^o^jj^SOl J?-b Jl?-jjj . jUJUU o. 0003 (%jvh 
jl^-jJ Udjl aJi&j . juw <j$*^J OjjjJIj OyjjOl c, U^rl? Jj&j oIjj&JI a Jia Aj^tj 

j C-Jj 7-3 8 j U^Jj* 7.5 j-a JjXa ii JjjS'jLxil *L£>P Jlsil J~~° l$^ .o^A£ c,***^ 

(69).&Ls0 "/1 2 

^LTI jp flji^jAj c^o^jj^SOl J>b ^rjM ^btll <-*SjS\j& : JjjTjJLJI _ 
IgJWju Oj^jj JljJJI <uiJ iw^i-I jp SjLp j^LTVI flJiaj cJUjT*)LJI *^ul IgJp jJUaj 
^JJIj ^Ij^a^-I iu^aJly* ^JJI jj^a^JI j^LTVl aJifc J^b Jl?-jj>j .jj^i^JI Obj?- 

.JUjTyJI p Uj^-I j^ Jj^jj(Grana) : U Ij3 _ 
gj^ j^cjC^>%jj^J1 Jb>b JLj^jJ^^JI i\j**p£-\ 4JL^flll ^l jj^flA^ll _ 

.iuJaU JjJUl Vj $-IJjJI Vj lj&t*v£ **i\ j&j) lijj^a^cJI ^TJ *^>!j -^o^l 
C^o%jjjl^JI J^"b L) I^JI Jaj^j Aji i^J I J^Jo -Jp ^U^P jA Stroma lamelle:- 

.C-wwo%jjjl^JI J^-l^ J^tjj ^jJ^Lj^r JjLijA Stroma: — 
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L 



4JLJI L*Jl*^\ U*>U-I Sic ,J1 *lj*ai-l : 



<^SjA\ 




V! 

Hi* * 














4jj^i!l c_*»»jS'l>vJl 



* 



/Jl KloroplastsJI OLJI l»!^ /J J^tJ ^jJaJI OLJI L»!^ 
*2> ^JJI iy*+Jil\ sjtf jAUJ (C^ta jj^lli) Kloroplasts 

^ dbUrf oUjIb l^bij^J <uiJj /^>4tl J*MI /J <ul J6cJ\ 



\ 




(c) 
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lA 




Ub- 4*Jj 



^lj ^jd\ J^Uall 

JL?-jji V SL^tJU a J^IJI «j^aJI <j£!j .Ij^t" i^L^ oL?-j^ O^Isj «j*a)I jJ*j ^^wwJI PJ^J 

4jI d~?- L»^P L>j& dUxc ^ji-l ^J^AaJI J I ,J*j ik&JI dJUfc J io^a o^^tfl (gj*j 

gamaj X &uSl J& oL^xJJ SjLaSI &u$jfl JjjUJ *$JU 
ilk Ul .SL^tJU Oj-sill OUU(J)ll k^ptj 

*j*^JJ Ojjj^l 4JLJ * jHtyj -Q 3 &jU*£Jl 

f IjJl OH <>• J^ 7500A-4500 (JU <tfl?-j* 

&Tj* ( 10 25 ) JjOjSCil JlAJOP J^aj ^Jlj 
U is^b>- Cft^g JlS S^t^ta 4jI ( Jp JJ^ j&& 

.(70) 

j I cObr^ll J^>J-I liA j^m^ j^li-l *j*a)l 



(4JUJI SlbJI oli)4^jll Sj^oIpUJ^I 
>UjjU 1 jfi yufi\ jVTjll JjWI 



400 
450 
500 



550 



600 



650 



700 



j^a?- 



IfcJ&Vl 



100 nm " 



iuu nm 

UV 4£s~JiJI Jj3 4*Ji^l 






> 






J^l 



'jj^j* 



J^l 



bji* 



\j\4*j>m 



JT ^yflaf U^ Ja& oL»*U ^j!M ^-4ll jj^f ^yi-l <j!>WI £*** - 
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jb.Vlj'fi 



4ijwall &lk)l Ob) 4^-jll ibjfc OlpUJi^l 



H\ Js> l\J~\ cJlSO obrjJU iiJb^l C)\jpH\ ja olpbuiVI a**^^ ^ pA £^ 

i^o Jjk J&l J^wo Jlpj .S^JL^obJuij &rj* JjklgJl&l^ ^Jl ol^JVI *^r oj 
*~J jljJVI ijj IspUauol l^m^o Ulj .^5^%iJI OjJUl hrjfi Jjk j* JjM j^^-^l JjJUl 
ULl Ujip jl?- j^j iwoLJ-l oU-jil aJu* Jljfcl i3lj^j 4** jSCc JiLi JUj^p J^- j» 
IgJp J^a-i Jjk S^-^j *jbj** *2i Lj*<a}\ &rj* ujet .U&jw&j Ig^i 4** ^xc j£jo J 
.>dl j^jUll JJ^-lj ^jL^ SJb-jJI aJifcj Nanometer *~ol 
&>-j* Jjk Ulj>ua^b 770jAj^?-Vl OjJUl &>-j* Jjk jld Jtell J*~o ^j 

\j&r Sjyts^ ioJis- 5jl?-j ^j .^h 390 jyuJj SUj^j^i jtUJI ^s^jLJI JjJUI 
flJiaj ObJui Ls^jI IgJ frlj^VI aJifcj .Lajj^aJ jLJ VI ( JIp Ujl?- J-j^&j^*j <Ul i^-jJiJ 
&L*aj$i Jb-ljJI ^j\!l Ul .SJb-ljJI iJUil Jlfc^y^JJyjl hertz jJ^Jb j*>l& Ob JuJdl 
.iJUll /^ 300,000 ^jLj *j*iJI i^j^oj .^^ILLJIj LU!I Lg-yig-Aj <ju S^j^jll &rjil 
US' .L^vjiJ S oil Jj^TI &L*« *k& jl objJyJI^k^yu^l J^jll Jjk olT 131 Ul 
jjjSo Ldbl 4J OLJI <uJl^u^ji ^Jdl *j*d)l jl jVI ^- SjjTJdl j^La^-l ^ *4& <tf I 
jyu^ ub£ J^s^ j*>L*?- ^b^P j-° bjtj&, i£J^~\ ^J^A^JI ^ ^Juai ±yj&\ I^Aj .1^?- j^U- 

l^iii ^j^iUi dLii Jl iiL^Vbj .iijyw ipj^^TI 4I diiJ^j aTIj^I £M~j V Ul irjjJ 

i3^a^) 4jV ^IjJU fij^ll OljJJb <uljlk^b ijU^JI O^LiJI J c^m^J ^Jl ij^U-l 

.jjjjiil ^wol L^Jp ^jliaj oL?- J^i ^Jp j I i^"j^ J^i ^5^ ^-Ij^ 
j^i3jJu iuoLiOliL^<uift3 Jju irjjJI ola Jl Jiidl jjj£<A\ ji ^j^iil J^aj Ujup 
J J^>- 4jl i^-jJi! j^)L«^- Jij& *J ^jbui^uoVI aLIsJI IJubj .j^U- ^jbuijuol Alkj c^U- 
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lA 



j&\ obJuJJIj (t^ilj i^j^JI oiJb^l lilj .^i)l IJut JJl£ jp SIjjLmII JaJI JJuiJ 

. (72)l^j(jU JJ iJLaJI cup^j 
UjaJlj ciJj^aJl i^jil Jjkj jiV I Jia ci*jlj£a cJU?- SJUJLP iJLLal i3Lu* JUll J*-~-*> 
Ol dLS^j .^TjJu jl^ku^i ^JJI «j^i]l irj^ JjtjL^-l Ja^dlkcOLJI JUPj*^-^M 



^yvwO-JwJI 



OjUilp Jl^i^^^^Uj^dl 




>UjjU 380 >UjjU 760 






$ ^ yj^iiiiusSfi 
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t^^J dbj*' Dljl*l dU&H &tfi~d\ jiJ* <jl Ja 
•4** c>«&ijf j>4*aJI JO* 9 



\ 



L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 



j^a^c x L^^fl j^ \&y L^j^si\ J^Jb iojliJI b^A^-l £**?• J JL^-ji ^JJI jj^a^Jl^pu 
Ol^-jll JljM /u*^ ^y£ o*^*^ O^H*^' <*r^ ^' -^ ? JJ^-^ji ^Jl ijj^i!! Ol^-jll 

Igj ajiLi ^Jl ^j^aJI J^wl y^-j -u^jjvJU Aj y ^ y ^lilj cA^jj^Jlj 0>o^JI J** 
j^*il ^UspI /C^° j-**^"! J^-^ (t^l (Jsj^ jj^rfi^&J I Ob u Ma^ ^^V"l <J^^ Ujup 



JbjT^U! 




<L~£-\ oU^JH Jb-I 
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P680jl P700 

Karotenoid. Ol^J^j O jj*i^Jlj I 



id^il&ji-l 



/N 



Obj?-jJ 400_ 250 J* Ltlj^J -iwoL^-J ii-Jb ^bul ^^JLp 

j^Jj ^j*<i!l j^LawVI V^L> LgJ Photo System ) 

£j> ^Ji£ 4$ Ik) I aJl^uJ ^Jl foji-lj .*j*a)l j* IfcJp 
obj?- Lot .^j^oJI aQsjJI I Ju* Ja-woj ^Lrf aUa-JI J^Laj 
jl ijL^-J^-wo^II a, L-s^*^L- j ^o-w~';J ^j-^-^l jj-^a^JI 

153 




J*bfe)ljS> 






\ 



^Ljj^all 4ilkll 



&jji\ d\jfi\ dU&S u± 
^l&^JIj j^-Vlj ^^t-iJIj 



\ 






. 
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&P14JJ 



lA 



250 JIp Ia^op jujji jJI ijl^JI obji-l ^Jb-I j* 4S(b)l JpLiJl jT^a JJ^j Ujlpj 
.iSlkJI j* JIpI ^f^ji Jj l^L^ iLiu^ foj^- Jj oUjj^^fl Jb-I Jj*ta &^r 
,jJI /O^Vl jj^a^tJI oUjij?- <Jj Jbiuj c (l)jj^a^sJI **y ^JJI Oj^vxSVl jl ^1 

J^blj^ Ijj^ c^ "p L^Vl "^1 L^JLp jlki ^Jl *Ui*Vl jtf dLiJJ .(73) jjj^!)M 

.Up- j* ^-jll j*i*-VI oULJI 

*j*aJlj O^JUIj . jjOjJL^I j^P p IJbVlj JWb 4JLII LgiJL?- J3 L§jbrj^ j* iiJb^l Oy^l 
J^rjl 2 lij abw U^jw Ji' Jiiiij cdQiJI I Ju* J Jjjb*- J^-^j l>^*^ U^.</i«j ** d^^j^ 

Jl^ajib dLiar c^lT oLJI J ^>a!I J~*JI y*P ^^ ^1 ^Ijll a^ j^Jj -uyJI 
cJjSo^l S^lil flJu^iplkuolj .pUjJI J)ob*jVI 0^ J^jjJb&JJbuAl JjL*>jJI 
4J jl^-jj ^ Jdl jl£ll L r w^- iilb£l uaslfejllj j^jUa^I i3^b»l cOljJJI j^> ^*u p U^-b 
JaJ^j ipbJI / ^ 500 i^j^j p UjJI Jl JjLojJI J^jj ^1 <jy<^ .S^UJU Jjjl*- j^V 
ik^JUl J p UjJI Jl LfL^yj IfrJaaj i!b>j JjJU 1,5 JJfcuJ c r wap uJI 600 _f p UjJb 
JLtell AliaJlS" Jjl^- Jiiw jjjSoUiiiLgJoLJI JpL^Vl Lfj a^j^JI i^>ilj .(74)|^j|i 

iljjJI c r ~*?-j .L^ii ik^JUl J 45lj^-l JT jJbi- &jjj*0j SJiidl *JaJI Jij^ J^ !^l 
Cj^jI dJLiJJj V^woJJI 4dlk)l alJl^uol Jj i?-U-b ObLJI Oyui Jlii j jkd! iJJLiJI 
illp o^J obLJI flla jl cLa JUI jp c r ^Ju VI c r j>u jS3j .Ju»lT JivJj k L^jVI 
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L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 




Ujupj .a, L^VI oJia iijfe^ Aji aQsjj U^jiI Jbu *^j JJi j* x L^l <-*£ j& <^Sj^j 
.*fi\jA\ ^LasSVI iSlkJI jJla* j^wJI jl oUi JuSsT! c*>Upj Uj dike ^j SLM 

^JJI Oblj^JI *lkj kk*ti caIJL^Uo^ iLlS iSlkJI S JU* J*?- <l£oj JaS ^ dlb JIajj 
V ^1 ULaiJI 0%^w J^- jl JUy i»jL*r £Slk Jl iw^^-JJI 4$ Ik) I Jj^ 4xa A>ku»j 
i^Ull 4m ^.». JJ I Ol^-jll Jljkl 5i£j^ J^- jl J^yj .IJife Lajji *.UJp ^- IgJl^ A*ku«j 

j* JjjU J J^-JJl^5^ JiaJI Jlki jpirjl^-iiljjJI aJu* jjT Jj&L£)!bj .JiaJI LgJLi 
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lA 



c4jI j%P .Ijl^o j^So Ji Ju«u»ll lift jl Oj^Jb |t^il &TjjJ jkJJj J£*IU iiLw ^LdJjJfiJ 
.i^Laib tjy»J£ j>j: V (jjb>- jj»j& ( JIp c3jJ cLgJ ^ybJI iUUJI 4J2JI ****& Jj (V>^ 

j^LaJI <j^J -J-**JI !•*# i^b>- Objj&lgJ ^jyj&\ J^jjJb aj^j ^Jl OLJI *lj*H Aj^"J 
J I dUo Z j .OLJI ^jij& L )& Q j^& J ia C-~*J ^j^aJl J?£**JI (Jt^ 6 ^ La^J^ S^Hl i*^ 
UJ LjIj US'j .OLJI JJj^o <wjI^- J) LgJj r^Hl ^11 j*ei*i\ jt-ftl J* Uajl jA «j-4JI 
JLd p L^l alkij ObLJI J ^11 Obl^gJIj LJ jJI Jl A^liil *j*iJI &>-j* Jjfc jl j^ 

J^jiLo jl& dJUi ^jP %^a3j .^kjiLo flJlaj *j*a!I SJLiJ bcJ jyca ^j^aJI J*^!l 0| 
Oli^?-l ±3Ug£ .^j^i!l Jtj^JI y^-^ J U^jI /t-f Sj*SL« j^p j I oj*$L* Sjj-a? *j*<i!l 
jl ol^*JI (jNA-il *j*^i!l ^l) u*A^- j^ fl jJ^° ^ <V*^ <j*gdllj jJiLil *j*a!I Ju i^« 

J^ 7. 35 SjJiLa ^b ^JJI p buiJI JiwJj .^£^^1 ^Ijll A« ^uljjfi^l JJy jl oUiJI 
j^aii ^ I JUo ajj 4jj ^U^- V I «j^ii \ ja'I. 60-50 ^ dj>~& J^ I «->^J I Ul c JU?-^ I sj^aJ I 
ij^!j**JJI V"LJI j^ S^j^- JIpI OjSo jUIl ^i)l jSl cObLJI <lJ] ..b^. ^JJI ^i)l 
JJJufc^<^J}^l^U^^M^uObLJI +~Jlj£)SJ£'j .(l^islfcjJ^UipVl *bt V"b j^^l) 
cJU?- JJaJI ObbJj . JJaJI OblJ (JteJIj c^^-^JJI OblJ Jj*^l i^u^^J Jl cj^aJJ u^>JI 
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&P14JJ 



lA 








OUIJ j I Ji4 ^ Jc£4*ilj S^jUl j^^Skil Jjl ObUJI JxaiJkil Ob- Li I j^oLJI 
^^Jj( fr j^ jLiuob oJ£ld ^a5l ^ Jj-tf^-l 4** 1 g ; Cc J-SLjo J oiJL> JLi ^^j-JJ I 
J^i <J oil?- *Ute *bj^JI Sy^JJIj ^£^*!lj jj*^j O^jjjJIj jljJI jbs-^l 1*1 .Sj^iLa 

:4ilsTjf^i)tj|JL^.2 

oIjnaj OjA?- J L r ~**£ fl*AA o^L^^M o*Uj . { J>j*<a}\ J^wuJI S*U |JbJbj S^L^^M oLni 

.OGLul <J JjiJJ*" J 
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L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 



Kasimpat OGU Jbll J^ Js> j .jy^ii\ jt^JI ObUj cJjjkSljlfJI OULJ :<ju>^J 

J^jJI j^jumj *j*a!I oJui OJuljJ U^a ^£!j jjAp % j^ju$ ibjkil ab^M J Ul ccJfiJ^-l 

.(75) Jaii 4J Sjjill ^jjJ-l J>b <uJpli J^j^iil 



rSjljJ-1.3 

oULJIj .IgjL?- ilL^lj^j ^>aJI J~*JI ^JL^y &jj& ^J SjI^-I Jj obLJI -,b£ 
aji£ iu*a i?-j^ <Jj Sjl^i-I j^ai^sjj U*LP JjjjSj £*>*■* ojl^" (J j** j* 3 ty^^jt T^ l^^ 
jUwl J>Jtf oU-j^jJ^£ JjjS Sjl^-I JjSo Ujup cMl J^wo^^Ui ciJLJ-l IgskJJl *lgjb 

JUjJ UiTj .OU-j^ j*woi- r^Hl «^l 1^ 4PljjJI J Ul .j*JI 51?-^ J S^lP ObUJI 

Sjlj^-I *&^Ujup j^Jj .^1^1 #^jl uy*^ JikjU*£JI oUL*JI Ipm JujJ Sjlj^-I 
Jl^k4 Ujlpj .(76)ULc flji cJaij^t ^^ *s>y c r ^^u OLJI ji Ua^ 45_38 &>-j^ Jl 
^Jl i^U-l j$j^k!lj ^>aJI J~*Jb *j# ^Jl 4~M oLjISOIj ^>*i!l J~*^l J^Lr* 
^JJI *(kJI IJu* jl .jlWUi^ JsVa ^2 klpii^4JL*JI o Jug-f »LJJL) Lg-JI -. b£ 

.jLJ^M j^^f <U*J ^fc*o ^JJI jJ&lsil J^P aJWI L^-L^J 

^-jji 2 U*L£j c(A?- oj^S' Jfj*J&\ Jtj^JI OjA^- Ufc^jS S-^Hl t^JI J^jjJJI ^pu 
ikJjl J I .J^jjjJI aJlfc j^ |JL?-Ij JJJI^puj L^yj&\ J^JI ^^Hl *^ ^ JL?-lj J^jJj 

j^uil Ul cJJUl J i^ai^w Sjl^- -b^- ^jfi jLgJI J Sjlj^-I j^ Juj^ Jj OULJI j^u 
J^iJI J^lj^l (Jbibj iSjjJI ^Jlp (jyJI J^lj^l ^^u^l c3jj-^IJ -c3j^' '^* *k-^ ^3 j^-Vl 
0*^ cj*%idl ^l^J ^jy^ J«**^l ^?i c^l cj^^JI OJixi flJ>^JI J^J Ul .^j^aJI 
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i^i^JJ 



lA 




OU Ji .Jj*A\ ^jtil ajUP ^U ^lalbj O&UI Jljjf ^ £»)l ajUp ^U j**JJI fcjf ^j ^ 

.OLJI *- tni JyJI Uaj Sjlj^-I j^Lj ^i JJUI JUI .Sjlj^-I Ju Ijj *a ^bjj JjyJI 
i^U^I ^ JJUI jV dLii cOULJI Ja*a cJll Ja& fjb-lj Uje JJUI ol£ lil 
y^4jl r^JI jTjiil JidUI^>l JLdi .(77) jLj*A! JU-I ja U^ ULiI oIjLJU JuJi^dlj 

: JUj 4jji jLJ^I iaOi- OULJI £**■?- J j^w^JJIjj^iJIjjLgJIj JJUI 

13_12 :J^tJI 
dLii J*h *£x~i My-TlJjl* jlj JJUI j^- ^JJIja <d!l jl Jl ^y-l obT OjLilj 

:"Apj Jjt^IUI J ji JaS 

72-73: i j2*aJi}\ 4 K djj*^ *>&} *&* 
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n^j LgJ^f 4lJI caJjvj ajJsj jj t j>^iS oU^oj jjj^SJJ *jLac oLjLjJI 4-~~£> J-^ 

^j^-jii 0#^l JL**Si ,JIS jfi JJLaSI OULJI g^ju j^jjjJI Jjj-k j-£j Ol b a^lj 
Olij OULJI i3^uol uy S^j^-jll Sjljil jl US' .^j*a)l JJudLijjiil JLp <uJl^uJj 

JL^ii ^IjjIJLia il^uul *x jLAI lift Jj .olk-^l JoUj-jj-SLil -.LJL Lg_tal*i 



co„ ^J>yfjL 
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&P14JJ 



lA 



Uf ij^JI i^ps^JI S^all? Jj ^^Jj fl^kjJI flJ^j .jj*T jIji&c *Ij$JI J f^-jll Ojo^' 

*L?-Sn CJlTllj^jSlI J^ijljil S JU* JiOj?-j *^!j .^>^!l JJuJb a^j^JI *L?-Sn 
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>wiJ oVIj -j^U^jJI Jli <j$^k J^* Ijy^ bl£a J^-^ dLi% 
jQ* .jA^a^w jL^?- cJaJI fiU-**^- SjyUaJI 5?-L*ll aJu* J^b 
SiL^Vbj .Ijl^- is^L?- iii^jj (%**-^ S^r^l dlU j^ jl^r Ji3 
Ujj .i^L^- i~*j aLIsjj jlpr cill £U^^i-l aJifc Jai^juo dl!i Jj 
(j&- j>3t cJjVI 5$-ljiJI JupiL^t^^aiiljjJI aJia jl jLJJ jkj 

ILtejj aj£j iUii Jii*a ^ ^^J IgJj I A?- ojyu^ 5?-L*a J o^-j^l 

iijfej j£jj cj^bi- jL^- /%-w<w2J *i^ C^ /%iol iki- jA/UJ 
ojij O^JJ^JI Olji j-a <jyj^ & bj^b Oj&J *lil jL£ ajIa* 

j-£ «ill J o^j_?-jll ^j^^j^Ij <jv^-jj*L*^JI Olji J-«/l^j 
&?-j^ 4jU JUP JUj frill jI^A5 UJLPj .ObrjjJI j^^^Tjl 
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L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 




uttl 500 J^ #jj)l *ku) J* 



w < U - ^ <2j (%^^ s*lk ^*^l j^"l ^ f>J^-l Ol S^Hl *?**£ (£^ *A&3 -^^ c^J -<>**»**JI 

IJu& aJp Jbs^?- ^JJI ^"Jj*^-^ /** *lj$M (J ^j^rjil 0^£!l jl^S'I ,JIj *^?- ^Jbj 

OljjkJIjij^jJ^JI OUl£*^lj Sj4Jr\ JT jt-Pj (t-L«JI iL^o^ .v*J*i j-« <3j-?~U 
.IgJJjUil iJL*JI &&& ?j*kj\&r p Ij^-I Ji J>0jJI JIp j^lij^p JIjjU SSjl^-l ijJWI 
&yji-li .£JL*)I flJ^j oULJI aLJ LiS ^ij uljS Jjb&j JIjjU aj\ dLii j* ^aSllj 

*-Jo Ji' jJb>- JL§ <dil J I cijS' /^^"l ZjJ*^ lCjI JJ*&%A\ *~o*At CU^ji UJUPj .j£ji\ 

j^ o A^-lj Sjij Ojjj^M j-° 4 J uy^—^j^l j^ 5 J ^VJJ***^ j"* 72 J &JO^ 
t^iJjjj aLaJI ObjA-l oi.^ felfl^J ^ij .(79) Ijl^- j^b>- a-^-^J S-s^H ?J*""£^ 



166 



&P14JJ 



lA 



J^kVI JIp tjz^j *} jLj)M 0} .(so) iJlsJI 
J A?- 1 j j 4J IS <JaJ I J *^- 1 j <ju $yr£ \ &J&\j, 
Sjdl Ul cU^pj^mj jl Lo^-TjJu jl jL*J^M 

J>b tllb aJ k Mflj jJ&j Fotons OUjjj^aJI 
jA\ iJLLJI SjJJI jpl«b i3^j JiJI IJu» jl 
(j *jj — (Jr* ^^ L^^- US'— ^..wLo-^J 1 o*u&j 

j_p till 4Jj»>^r J a>^rjll dyrjj - 1 - i ^ ^-j-I-a 

J I ci*^ Jj^fljV &J$\ji ^ frUJbJI J I ^TjjJ ciUJU 5*Jj~o iJbaJI aJUfcj .(jv^^j^M 
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L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 



fllaj .SJUa&II oLu?-jjJl^JI i?l&J^ i^l*- iis^ +*+p JiLi LgJ oU^I alfcj .ji£\ 

J^ljll ^y U^j> I il^-jll flJiaj .\a?t ^tj^JI jljjjJI ilfi^ol^j U aLj^^S" jbrjxc ir^tj^r J^ 
lia cu^u Igxa jSCc oUl^»l Jta Oj^Jb V ^V .Lgii^ £i*r J^j *LU!I Juiio i^JI 
JU-I ^^JS jjjb jp iJL*JI ^LjI ajjJl?- j$s£ U ^^JLp JaJJ JjJJL^jj .^L^aL^ aLla-JI 

L^jj^Sj jj^lxc jj» JJI ^^mj V cJj^JI j^ Jl?- alii) i3La *^^j ^- Lj* <JaiLJ 

LfJlTj oU^I jl ^^ J&l J^m^o Js>j .iij\^ oUUp j£*a alkJI I Jut j* j&-\J\ 

oji J^ai JJy Ul .frlil J^JJI c^rjj^^j ^L2JI *j-*all J-^ai Lj-fl-jT j^^juj j b 7 ; 1 
te&r jIjA cdlii j-« J& % i\j .LJjJI J L^L?- *L*-^M J^\y &rj^ ^aJI Ji LaLk^j 

4il?- J ^11 iJa^Jlj 4JUI ojJ$ (jj^ ^j^aJI Jtj^JI (J^ J^lr* J ^^1 ^ lij 
^Aj <UjJl^ 4>^ *^ «-^ iJtJ*^\ J^^l (J^ 5 ^ ?j^-^ c^jJLi .L?-j-s^j j^l Zjj^ii 
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.^y-iiki jp guj Sjj^aiil SJdl aJu* JiSQaJI Ji3 J^j .i»j^UI jTuSM Jj JpLiJI 
j&* j£c *^j .Ij^a3 j^TI S JU J Lgj aULil *jj jl c^j^j iSUaJI Ji3 Jia S Jiiuw iJUp jl ^j 

-jJI J^jJI SJla jl US'.oJL^-ljJI 4J&II j-a jUU SUj^I j-a J^-lj ^fcj ojdl aJlfc J^u 

.\j#r j£>j jLJ^M JJip obuu* ) l ^jA?- i2Ji?- Jjji2 
aJia j^ 4-^tj^- ^r A^i (t^ &#- co£ oULaJI aJia ^U5I 4j*^ .iaj*A!l j^jljdl iL?Jl *jj 

ojjk?- ei£lj* Jj ^jjj J| j£c JLi^JI OljJJI Jpllb OlS^-j cJLi^JI OljJJI jplib 

LuSCcj .£l.sai;o j^ 1 J£ ^>aJ 1 J~uJI iJUp JOJiiiJb-j^ Ji3cJiJl£- jS3j .OLJI b^- 

Jl JiL^Vbj .ijbl^SOl iSlkJI -.b^f aJl^uJ ijjJI Jplill joljJJI c^Ji^wj gu> 
iuil j£« ) iUi! Sjjk?- iiUi iuia j^Lp Labi *zj olj JJI c~x& i^J &JS- ji\ iSQaJI 
J cjj^l icJLP Sj^all ijJJI JjlijJI J^>u c)l ^^ J^? J^^l ^U^^aj *jj Jplillj .(Ubr 
Jplill J^-I^cju^j JiiidLiJJj cSJuiaoljJJI 0^4^ Ojl^^I iSQail Ja?u j&~ 
oMpUIIj ^>a!I J^JI iJI J fc'j^ ilai iiLaj .SjUiJI JptijJI jyb Jaijj UaJ 
UliI JiyJ&\ J?j^JI OLJIjI -r-l^^l J^i Jj iJU*!l {tJaJI J J lih^u U^J I ^jij^JI 



169 



L ^j^si\ J-i^l : s\j»p^-\ o j>&*il 



0*>UUil J^LoaSM AlblfcjJ jUVl^pu 

U\J\ jljjVl dUiTj .JpUII JJutJ 
dUbT jUSU 4^l> 4Jajl Js> ^y^ 




dike ^ L?- ^jA ^J j-sa! I J, j l» j J I 

OliLlI ^^ Jteil Jjm~o JIpj .UL**- IgJ J^p ji ^>a!I J^JI ^JL^-p- *Lul LgJjJL?- 
.Ijl?- j^U- JaJa^J l^~*?- cJfi^ Jid jj>vxJVI Jib AjiJ ^1 ip*JI ^JssjJI <ju S^j?-jll 
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^PH tijj^ 



jT 



JUS' U^Jaj (3>^ z y£^\ I JUb j^j^a^u L^tJ ^j^ ^1 o Ju*u!l iuiil J^LiJIj 
*&jj» LLsTlgJ *j*iJI JjSnji ^Jl Olij^l ^.ii .J-siil Sjj-^ ^j-^-^II ^w^^^ - Jl IJLfc 
OJL?4 Ol J& li-ftj ( triplet ) ij^JI iJU-l LgJp jlk) ijU^T ilb- Jj jj*^&JI 
jUjSsji ij^-jli-ljj^i^JI i£!?- J jjiJUUI uuj>v£JVIjIju 0*^ cOLJI J?-b Sj^T Ijlj^l 
JpLiJU Jf^l jj^i^JI I Jub aLJj . jjoLzw UjSo J I ^o *^Ju Jb-lj obf I J JU-I a Ju* J 

.Oljj^a^JI j^ Ijl?- LjS Ojiuol Ji ^Jl ( Carotene ) Jujj\£l\ 
jlje jp dJLiij ^al^-VI i^-^j^l Jij& o&*4\ ^^V A* La^L^b 

O Ji£ ^11 iflijJI JaJlj Alakil J^-ljll j* Old I jS>JzA\ j4*jj 
.p*j«J>j JSy ^l)L5 t jl?- J JUiOl Hj^2j j$>~i c<up OjJ^-I J^>^jJI 

iSUflJI iiljj j^ ^XC ^iil <jujjl£!l 5***^ ^C^i^" ^^"J ^r^J 

lgj?r X^i Ujup SjU^ j^p i!L?- J ^JIa^sj j j j^a^J I J S^j^-jll SjijIjJI 

.4J a^rj l^jtIjJI ol5il_i 
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^i^ail J-s^JI : s\j*p^-\ Sj?t*ll 



.ULc i»j^UI ik^JUl Jj- 2 
*L>p &£La» jl J*&» j* ^3Ua jl?-jji V US' j^lJtf j* aJ U Jiy ^j**JI j* J^"'j 

JS'Li^a ^H^'j ^ ^J*^' J^^l y^V oj^-ol l^~**>b r ^Jl iSUaJI -.1x3] *Ji) jl 

^a A^liil «^a)| Ja*a jli dL!i jp %^aij .jlj^uobj^o ^Jl UpliJI 5JULJI OlJi?-l 
J^u ^JJI alkJI aLJ i^lkuol a*u! dilij 4*j»jjxj jl <u>lSU)l o^IpU UJ <j£j*£i ^^jJJI 
j^^T JiLi Jl^Jbj^dUij *j*iJI I JUb jji^JjI i^U-l l^wm^-^U^L^wI r ^JJI *j*iJI 
cilSLiil aJu* 4^-Ijj i^uiJJI 4dlkil aJl^uJ jl JjLi ^Jl olj^VI n^r jl US' .iSlkJI 
JLw 4&b: ^Jdl Jpliil aUiJI Ju^i* fjul JTUil aJu* Jxc ^Ijj ^i J^.iJ-1 jljjSfl Ul 

^^ill J^l y\y 

ja J««L«j* 4Jb c-wwo%jjjl^JI J^l^ J^^i ^*^l ^y^ J**^-^ *Lj-L*JI <J$j-*m 
Oj*Jax«j ^ (t^ iiLJI obtjUaJI J 4JI j>Jol US' jS3j .Jjjkil ^jU^SOl JpUxJI 
J* ^yj>$j&H\ ik&Jlj .IJL^-iSliiPj^j l$£j$j <-~~*>, JpLiJI lift J^lj* j4aj JUJl£ 

icN^j^ ^£ ^j^JI J~^J' Oj^- 
.( Uiall ojUil ) j ( fc^all SjUil ) Uaj 
cj^ /V>*^J I J^jJb aji£ ^J I £, L^ 2 1 j^i ci^al I Sj^ I <J _ 
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j ATPOb^ua^Jlp Jjrf^-I *jj ^j^aJI J?j^JI J^lr* Jjl^pu^JI i^ail S>ui!l J 
Jjl J J^ju ji\ OLjIj^JI 5pj^ j} US' -$j*£ ^ U-i aJi^uJ ^y* j&\ NADPH 
J I Jk**> U*$ LIj US'j Lsgj£' i^j&l Igj cj^aJI j^Ls^wb iil^llj ^jyj&\ Jtj^JI J^Lf* 

:Ua c-wwo%jjj1^JI J^b Jbj*^ 
>u«jjU 6 80 te?rjA uje *j*0j <ty«£ *jj ^Jl!I Photosystemll l Zj*t&\ *liiJI : Vjl 

Uj jV^L) 700 <u?-j* Jjk *j*^ <4~a **i (jJA PhotosystemI J>j*2$\ *liaJI :LJ Ij> 

^jj .ijj^aJI JaJI Ji-b J&s^^^l^ybijLi^l O^liJI jlUT . 700P j 680P 
jj .<j4*JI U^aaj J*)U5sjij JL?-I^il JpLiJI J^JLI iiJb^Olib- jjjSojA J^olkJI j^Jifc 

. cli I O b j^- C^oiu 
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s\jJ&-\ SJUUO%JI 








^ l^i f ikJi 
. / 7 ■/ i^^A 






OLjjj-jJI OU^?6J 






&IUI j^Us^ob 



tf >Vl SopUI — ' ob ^ 1 ^ ^^ 



>!&»» 



(V) 



-lilfe. 




\ 






5JUL> cu^tJj .\j*r ii^A 5JULJI algJ Jj^l il^l^puj NADP. Jl ln^-lj dLii J^uj 
AjJa^aji UJUai tjLlI life J OLJU Jb-ljJI OjJyJI aJik^aji Ujup OJi£ ^11 ^Ijb-Vl 
*(ki! JpliJI^T^A J^^-jlljj^a^Jlj cbjU^T ^l£ Iji*j oLjJL jj-TJdl JjJjJJI 
/^j^^ Jj 1^*3 JUj i^tji-l al* oL)j>vxij jo bj>v£!j <ujj L^yu^ Jj J^aj 2 Jfyj&\ 

Jj jj^i?tJI J ^Jl oUjj*£JVI *iju ijj^iil iSliaJI a^j .Ijl?- jl Jill ilLJli ijb^T 
Jj^-Ju ^JL^I JpLiJI II* j .Igjljlji* j* Ipryvj *j*a)l JaM> ^1 ^y-Vl p L^Vl 
j-o ^jj SLk oUjj*£JVI ^^bu cJjJI life Jj SjjjJI Jl 4JL2II ^>a!I J~*JI J^"lj^ 
J* ^^i^LJI ^^Jl ^^j .^bll j* OjJlil jlJ^lj ^jLj cJj Jjlj^^lj ^jJJI 
J^JJI ^kil) .j4*j Jl lg-*i*j tejiuoA J^rji ^Jl k L^VI Obj?- jo c^-^" <ii ^j**" 

.( 178 J^UI 
Ul i*?-j* *-^04^ \jj?**Zj* r^o-P-i 51^1 1 al* J Ia?-Ij L)j>^JI Jiij ^l!l jj^a^cJI jl 
iLJLo Jl cJLiJl ii oUj>v£JVI dj&j .iJL> 4^«Ji J^^ti Oj>^J*A! JJtuJJ ^ji-l 
j*d OUj>v£Ml AJlijj .iiliJI Obji-I ja JjSoj cJj>vS3^l Jii 4JLJL0 IgJp jlk) 

j^TI jSlbJI jo <^>^* *J oUjj^^J Jib JTj .4Jby-T Jl Jlii igjpr j* JjLoVl 
J* S~~\ Jl t£#" 4>° ^bjj*S3)M J&uS Ujup &?fcjxJI jA*Jbjj .<di ^l!l j> L^li^Jl 
.Ajj^ ik^u: alkJI life <uJJ LuSCcj .^tjjdb IgJlk -. \j^t J^kl J ciLJLJI ^ju 
J J^UJI jo Jai^j ^JJI *(l(i .^b^T jJ^c^Vl <uiJ J^ol Jiwj OJJ-I life *^i!j 
Jj^-I *jj ^1 iSQaJI ^bjj frlil ^jj^ji ^bjj UiTj bb^S' IjJji ^lu ^b^SOl ik^ 
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fc*J^I V& I j5L»j)lj dl**y 1 4>» &*U» <jU^G J*4ifj Jj/ j£& ^-1 l^yUI ^i S^J-Vl o JUb 

ub>ob *ji2j *lil L)b/r c r ~*£tj uyu^* <jck£ J c^u^j oL?-jJ ^L?- j^ U^&ji^ 
lil ^-j .\j&r k~«j Jlia t Jub jji ^JaJbj .i^wJI iSQaJI **£j SjjjJI J) 4JT alkJI 

A^wa^iJUaJI aJife ^jSObLJI j^Jj -Jj^fl il^-jll Jl^^lj^^^ilSlj^^b^SCil 

Jl l^aiju (Stroma ) J\ 4£UI OtijjS&VI J^jl*> dJLSJuj .aII&JI Jxuij ^J tilakoids 
JJ^jj iJUJI iSLkJL Oj^s-J^ j^jj?- NADP + Jl LgJIjs^l *jm £3Lu*j *Li*JI jIjlo 

.(-ij^aJI J^JI iJUp ^bSI PhotosystemI J Jj>vxJVI 



176 



*utfj *jj ^ frill jV idkdl a Ju* J jjAjjJI OjUJIj Jtj^jdl J) ij-b- £3b* jl j^p 
Ji J^^ ^ ij^wwJI Adlkll ^a LgJp Jj^-I *jj iJL*JI aJigJ iaj*A!l iSQaili .iJjf«j 
5T^- J] iJb-jil aJu* J frill oUjj^J^I j^ytjj -JdjlaJI ^jk ^J* iflzbij J J^aSI Sjj^ 
j* Uj^- JiiiJj 0j>vS3^l Jl23 aQsJ Jb-lj Ja^- j^ Ji^j Oyj^JI O^iiaJI ^T j-a *iJi!l 

NADPH 4X^J ijy^l f^ 

^1 Jl 7..Pjj^a^tJI 0j>vS3^l *i^ AjiJ 1_ ^j^aJI ^UsjJU Jjjjiil ajJs^2j» 
frj?-j .jjj*£WI Ju^ AlkJ NADPH c^Jbr ^o JJJ Jjj^VI IJu*j .iSLbJI j^ ^j^-^ 
oJu* Jj NADPH. Jl "UjjU>" J Jj^jll NADP+ Jljs^-V aJl^Umj iSQaJI aJu* ^o 
<>* ^!£"JJ***4^ <>* l*^"'j ^Ji' ^kj OyjJ^^I <^>*& *UaJI j^NADP+- r ^u iJLaJI 

.(179 i^ti^aJI j 1 78 i^ti^aJI Jo^jljil JlSw^l^k)! ) .Uj>uJI 

^j^^fl oLL*JI j^ flj^-j <OLiu^o Jl mJj^jj ojIju jp Ojj^^I ^Ij^Jl jl 
"if S Jb-lj 5j^ iJL*JI a Ju* j^a£ jS3j .^j^ill Jtj^JLi ioj^AJI ^Qail j^jj dLb <-J*j jA\ 
iiU-l aJifc Jj .Jiyj&\ Jbj^JI jlj^juo^f Ijl^a ik^- JT Ji^^t 6 1 S^Hl J^ fi^"j iJ^t 

Jj>^JI A^J J-* *^J Ij^LS <Ui^ TV*^ 0jl**»* ^ Uj^fl JjJ^^M *-j^fiJ Ujup 

JjjS&VI J^L&JI Jf jjj*£JVI I Jigj A^lill OjJyJI J Jiks^l c r j*j Jf jl^ll I Ju* J ju jl?- 
Ojjjiil JJb~j Ojj^vSOl Jl &rb- i3La jl US'j tJJfcu*ll jjj^k jp 4J iSCo ja jJUaJl ^JJI 
Jijj 700 flJiii ^JJI jj>v£JVI jl^« J^J^r Ojj^JI A^jti il^-jll gJu* Jj .IjA JT J 
Ujup Ojj^iil jl .JUjT^^LJI J^-b Jl Uj>uJI J jl?-jj» ^JJI H ) + ) u^jj^JI djv 
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^>*aJI J-~*^ : frlj-tf^-l o^jsaII 






JjjW^M JJfcU^o 







3 




1 



cj^flll 



^Isll ^j^aJI flkJI 



if&*~£ \i\ 



" J 700 Jl Jj^?jJb ayull Ojj^^M jlSCo Jl^-Uj JjjS^JVI JiJy-T ilk) J) Jiuj 

^jS^SlATP -Jl ^Jlp Jj^ai-I *jjj ATP. -by) J JJy UJ aJl^u^i ^Jj^ o^jjJL^JI 
ADP. J,\jjLJd\ Sji^L^b _SLM Jl£ JIp *li*U *L^SM J£" <uJ^uJ ^Jdl 
OUjjS&VI jli dL!i JIpj .uL-?-Sn J ^jU-j-T c^j-a (Adenozin difosfat) 
J^j^ 700 J Oj>cS3^l &rb- Jl*J jj>vSLi)II J^-H f>^ (^-" iliLJI oLJji-lj 
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ifp*t tijj^ 







^l^aTI ^l %*aJI aiWI ^ |J*»J ^ P 700 J[ P 6 8 j* l^p 0jj^>1 ilj*s* U*U* 
yW 4 >^ I JLr^yw? *#• ^ Ja ill d> jJ-\ I Jla Oliyr^J^^lji^^lj.^^l^Mrjil 
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1 1 * 



CIS" l»l£l f1 o I jUUl J 'iij-5 j^J jil otfj'^ I j* \jSS- 
(\jjj£ i\ Uajy ,<4"^«-? jj^JUfiJl *W jl Jj <ua <uj ( JIp *^i 





^PH tijj^ 



700 Jl ti\jjj&\ Jfipl ^Ul 680P jV dUi cLa ^Zj V J&ll JLgJdl life jl Ju 

Jl ij-U-l JuJ LsdA jJA aLSsJ j*%5-woLj r JiiJ IJJiJl^-jll aJLfe J Jjj^vSLSI *>Lj th-^ 
r ^Jdl ) «.lll c~ab Jjo UJ 680 Jl Objj^SOl ^Js> Jj^ai-I *jj J$>*>j .oUj>v£JVI 
jl U^ .oUj>^JIj ^jv^^jlj Ca^jj^ <-— > U^j^T J^Jo J (jj*U-l jjs (jljj^l Jl <^£ 

JjuJI Jl l^\jj^uL^LJ\ 680 Jl OUjj^JIJ^io frill J^4-OliJI OUjj^)M 
JlAj J iLJLoyJ-l J NADPH r^y *J^uJ ^"JJ^a^^ OUjjI j^ajj .2_^j^aJI 
•i£J^"' J$*A*JI Jl \jj>&i jlkJ (jc^^Tj^l Lot cObjj^^M 
Sjl^-lj iilkJI -. Ij^o J^lkl ja j£c ^Jl iUJU jlLaII aUsjJI iLJLo j^^-woU jl 
( Jp JJ^ cj^i Ja^jb L^-j^j Lui lil j&- Ig^gi ^^u^Jl ,<Jlj cJ^JI lifj njjjdb 
Jj^?jJI jSlJI j* rt^l JL^i JjLaSIj Jl2*1I a^o^I life J^aijj -jLr J^J lP^ (t***^ 
dUi Jl au*>bj cSjUil 5jl>l JuljJ j* b^l JIpj c^o^jj^I JIp J*bbM Jl 
ATP.j NADPH Jia iw^j^il Ob**dl OLJI «J aj*AJI cijJI JIp Jj^aJ-l r ji JjSo 
LjA^- US'j . j^b>- J^Jj^kJI cuibj ^j^aJI J~*JI (**wi> J^sj c£-^ ^i^* £3Laj 

700 j 680 iju^i J J a^JLj 1 — ^yj&\ JJuJI J 2 — ^JyJ&\ J~uJI ObljA jl$ J*3 j^ 

>uojJb jij*L*j j*\illj oLjIj^JI aJa L^sxc ^l frj^aJI Ol?-j* Jjk <ju ^j^-jil Jjj^Slj 

.4JT aIIsJI JJuio! j^U-l -. bull iijfeji fijk 

iii?jj fj^j *j*^JI o^ ci^ kla H lj*~** i^b** obj?- fi^J J^j -*^& J^JJI 

•U^j f^-jll ^^x^-VI ^^laif SjusaII 
^?- c^waj IJl^r Sjyts^ Sj^ti ^JIp Jj^ai-I j^ L^SCc ^Jl i^li-l JaJI *^^ ^JJI Ul 
J (JL?-ljJI >dl j^ jUll J |JL?-Ij ^jLj jJuojjU j^ JL?-IjJI ( jvoj^b ^jij^ J^' ^^ 
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j-pu ^JJI c-*?-jil u«i^l ^1 <jyj^ oLLojd *-j^>* jt jJ 1 
^j^ *Lo*T Jljs?-I JpUj oIji^ IopLw^o *>UIp 



+ 



^2JP 700 JH4IUSJI JJ OUjjtf^l dJUb j£)j ^oUjj^l^fl i^Jl^Ji Peso Jl J-^i ^JJI *>ail 6l 
^jjb- W J*Ji\ Jliab^l ^jij .*lll ^8:>>rjU oUy^l^l JJ^Peso oUy£)?l ^ J^U-I 

J*OA» j£& J*"LA' «*** 



O 6 



jJU-l j^i cl^jbuuol JJiaJI Ajku^t V irjJLj SjyUaJI c r ~*Jlj ^Ij^pVI aJifc Js> ^ua alk) 
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&P14JJ 



lA 



+ H : <* r +p-jj* ix^^j *k*& dji 












e. 




H + 

NADPH 




OU^jd r-J^ ^L^H 45-Maale P 700 Ji ja - jjJall Oj-tf^WI Ol < E:^j*ill k^dl Ja& P 700 JJ j* &-Jp 
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L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 



UMUjttll 



^\j Jjjm> te~A\ ojUil Jj^sj ji\ iSQaJb o^jjil ATP j NADPH Olj^ *j& 
ojtid\ Jicj .*L£JIj^SwJI Jia ijlJl£ ^lj* Jl ijlkll Subtil J aJl^uJJ O^^JI X~S\ 
*jj ^ JpLiJI iLf; JJUJL?- j^^Ujc r j>tj) ^Jdl t^i^^W^J t^pb ^l&iJUail 
jjT^U-l -.bj^Kelvinojj^ <dp jJUaj ^JJI JpliJI IJu* Jj .Sj\i!l aJu* JjI^^uo^I 
jyL*Jd\j Jfrjj*^\ ^LJj-ilj NADPH_j iiUsdil oUjj^^M al Jl^j^oL glikoz 

jli<j^JLil j^wj^JI iJbLJI C~o%jjjlS3l jkLa JiwJWI fljlfc J^&aj ATP.-jiiUaxlil 
iJLIall Subtil J^Li* r^HtJ •t-^k^tfi'i ^k" <>* ^J^ JaLr^l (t^l £l^v° J^j <LnJl 
Stroma J jJ^jj OULil J#^k j£ iSjjJI J^b J^-Jb ^JJI &jj^3\ JL^^I ^JIj Jl 
UJap Ojljsil js> 6 _ J^>JI ££j^ i*^JJI J Oj& o^a J^>JI X*~£\ ^JIj oLjj?-j 
jk3l ) .OlJU j& iJUall ojUil JjSo li^Aj 5 RuBP _j ^-Jll ^SLJI OLj^j ^Jy 
.jjill Jlp 6_ O^^JI ^jr J^^ij -(Jj^l il^-jll <185 i^tisAJI J f^-jll JSwJI 
^j^- JT Jj ObLo^jJI J$L£> ATP ^ br j^j - Fosfogliserat. G3P j* obj^-^Jajj 
i^ti^aJI J f^-jll J^JJI ^kjl Fosforilasyon oyuJ6\ iJL*j iJL*JI aJifc ( JIp jJUajj 

.(iJliSI ib-^il c 185 

s(BPG) bifos ^^j^r j^ jbjil ) i^J-^r Oj^^j (Fosforilasyon) Sji^JU &*~J j 
- fosfat 3 gliseral - b^J^r dUi jp 7?saj NADPH ilfl^l^ c*^£> a Jifcj fogliserat . 

.( 4c 3 jLd^-jll <1 8 5 i^tis^JI Jf^rjil JiwJI^&lG3P 
Jl olfeJJb Kloroplast Jl £3>u <ua j4*JIj J^laJI J>vi* 5k£ Jj-uaj gull IJlfcj 

.j^jiJr I — b j J iTjLLjLi Stoplazma) ) SjJj- 1 
,(i*y»li-l Jb-jll ,1 8 5 i^uL^JI Jf/rjil JSwJI^kil ) 

• i£j?-\ &j» Fosforilasyon iJUp J* J*} Kelvin J Ijj^ J^ljJ l^w^-VI o^" ^ 

.Sjj jJI &|Ju J ^ Jdl 5-RuBP igyr Jl Jji>^ I J^Aj 
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^PH tijj^ 



(iuj^ll) OjjjI^JI JL~ii ^G&Lsl 



2CO Jj^l OaSjt-^ jij^Jbrji^II j*,b* 



JjJj^jIjJI oULoji 1 







SjjjJI S^IpI 






o 

old jjJj-eljJI oIa*>j$ ^Lw Oty^j Ojo^ll olji j^dfc Ujua ( 1 ).^J-I J*-b Ojo^II V**jf <V& ^jJj J** £/&& hj* W 
SjjJb iJljUVI Jl^y^l *>l Uf (8 _ 7) .j/'J&IJL* -IsJ^iJjQa) fj^UI J[l#«*» J^l SJl^u-!!)! -,(*■ JlSJ^tJUH 

jdiir Sjj* ^ jjVi 5jy-i ja£ ^ij cjjo^ 1 v-ui-t jjij^ijii oUmi> ^u j[ V**j <s>f •>• 5 >-^ u ^j** o^ 
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L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 



ojj jJI aJu* j\j& ja JuV Jb-ljJI jj£JU-l ig^r-toy aj^I G3P Jl ^j^- r-btf Vj 

J JU-I j& LS (.JfyJ&\ J~*JI J^ il^ll aJlfc J i^a ofljli?j Jj£ OlcjJ VI j| 
Wcarbok ^^JJ £j3 VI Ji4 ciJL^-l OlcjJ VI alfc i*oJ*l ^Ju *^iJ ^i .^-ly *^r 
il^ll aJifc J \*pyA?- J but! I difostaz karboksilaz ) 1.5 sidismutoz ( ( ribuloz 
VI (>uJlll j^ OjJ-* £La j^ A?- 1 j )>UJ^ 0,00000001 ,*«- J 4jl *^j ^j^aJI Js^d! 
dUbJ SOjli £3b* Ja oil .Sjl*^V| oUU-p jL4Lj *>£jj ^oa\j^\ J-JL*&ju *j-&j 4jl 
S^jl^j i^w i^j Ui-I J>b oljJLAjjjlSCil jtj^j **i 2 lil 4j| AjJUil j* ?oLL*JI 
Iju* j^j dl!Ji! .Lfejbt^l Jl&lgJI J^^jjjiJL^JLI^^L^IjJI JaJUaJI j|j JiLiJI 
iJufej . JjIj^JI j^ £UI ^l?-l jJI Ja*wi!b jjibj V ojj^T ijJJ obj?- JlSLil ^ jjj^JI 
- 5 c^i^" ^ •^^° Jtj^J &J j'^ J* Olc^Vl IgJ *>& ^Jl ijaJaJI J Up Si I j* 
JpliJI iaia&w j^P iLJL) iolSI j* jisi Jli JjSo cJJ j* <ulj jwl ^JJIj ^^icdl RuBP 
Ow^^jj^SOl JT J JpLiJl IJu^jl^o^ juji?- ja aQ&JI ^jlJ ioj^l S^lll&rU-IJb 
aJ^Umj jL^a J b^-j* NADPH j ATP j j^xJI J^S\ ^Jlji ab U Sj^ju^ &Uaj 
j^i^T oLJI c^br ja J-pLLJI I Jut *Lul j$VVL <urbJl r ^JJI jj-SjJUM ^j-^- 
lgJ2y / rf ^11— aJu* JpliJI iLJLo _b£ . ( 84)1^jj^j^j * I Luj£j SblS'j ^u^^ji 
Ij^i Ol J^"» <>* Oj^ *^ *UU!I OJl^j-l d~?- clg^i! *[?r jSj Jl _ Jj? j^p jb*jb 
^ytcjl c^^-l Sjj^^b j^jVI jL^-bl jSCc V ^Jl oljJLA^j^Jli .i^yJI L^jk?- 
lw iUJU Jli*ll aQsJI iJufe J^iij ObLJI ikwol^j ij^JI iljll -.bl ajj 4JLd c^ojl 
.^y-Vl elfhtt ijlJ^JI j^Uall |t-fel ^ b£l\ ^Ijll oOA Ulj .Cn^JI Oy^ 
JSwJI IJ^j ^j^i!l J^Jb AjiJ iJi-l Sjl?-j ^L?-VIj ij^SLil aJI^-Ij obLJI jl 
dULc V oblSCi ci*£i .jVI ^i^JI ^l^ j^ J^lSOb^^ Jl J^j4(i^^l-^l 
ojl?-jI oblSCil oJufe jb ^IpSVIj ^jiJJI Ju^JI I J^j aj& b it Vj Lup Vj lit Vj *>Up 
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^PH tijj^ 



J oU^Ua dike Lgjlj iSUfiJI ^ Jj^a^JU *lj^Jlj f-lllj j****JI aIjl^uoU Ijly oJl^jI 
.LjjIjIjS JfcJaJ CljjJI JIpj Obj^aJlj i^bjJIj tbjJJIj *L>*£!I 
Aji JL?-ljjj^a^j) -.bJl Ij^ljlj 4jUJpj ibJI ( ^b jr^yrljlioLJI jPdJLabj 
c r ^u 4jl diii .dUi J -. b*JI lj*Jau*j jli Jai3 ij^JI aljll aIjl^uoLj ^j^aJI Js^Lj 
JWI^j^^ jS3j ? Juojii u^^jll^iia^ jl aUlJI 1 Ju& LaLil J~i Vjl ,« g ■ I p 
4J?jk^ Ijlp iUi! jl£*1I alkJI lift j>wo Juii^J LjilT j*J ajJI ji^j^-jll L^rjJjj^Jlj 

r ^JJI jj^i^tJI ^j^- <uJj U -.by I jld U Ujji jaJUI IJifc cA%tiT r <Ul L^nil lilj 

Oli^Uallj ^j % ^11 OljJJI jb oLlpiVl Old dUIij cj^Sy 4jljlfaj jLjVl 
.4jbuuol JiaJI A>ku»j *t jfi\ AjUISCoJj jLJ VI JiP 4JLibtJ jl *jku»j V U 0li2£ *L>*JI 



187 






j.^b 



^ Jt - --^jfcf 



M| 


fcff^ 




W 


j^^m 


'- 


ffc- 




1 


*3 


HB^b? 


^-, 


-7 ^%g 


"\ 


!, 5" 


W i 5 ™ "^ 




JP J "^^J 




rt 




j 






i^La^ <^1 lI^Jj *Xa)j jfi cJjSo *L?-Sn J ^Jl 5JUlS3l S JlaaII 
J I ~.j*py> jVl j&- Lj Ij US' U I j^P c&u*A VV^ lJjJ^ ^~*^ m 
iiUJU Ijliw U^wi* dlta: OlJ iSjj J ^Jl JiyJ&\ J~*^l (*& 
jl *UiSn aJu* JIp J^tj^j dLSJJj .*L^Vl aL^I dLilTj 

jl j£c V alkJI IJu* jl U c~£ SjlTVI Jpl&M aJu* jl 
i^kj ^ j^aSIju ^JJI uLJ jl LJI^j &JU£ 0j& J^ Oj^-i 
% iJVI I Ju* *~*^ ali ^JJI j^ :iJbu/VI j4*? *l£jVlj *jJJI 
j*%jliu la^bul <*jupy i^-L*o ^J <u*^*ob ^ ^iJlj Jh^* *.ij£ 

jl LuSCc Ja :j&j ^J^i jl s*j*j ^ I V I j**> ^3Ua jl dLi V 

^1 ? aQsjJI IJu* Jia JaJa^J C^l£ ^1 ^ OLJI b^ jlj^s^J 
life Ji^jj^^j jl LuSCc V ^JfiJb ? Jak*j j jjLii OUL-J I Jj* 

^kJ UJUP flly ^JJI JalSOl »(kJ(j cj^t^waj jSo? J%P JJUJlj 

ja »lkJI IJut Ja oil t L**- .ij^-l J^p ja j*J oLJI J?-b 
?j^£iJI £&~*j ^JJI Jl^-jJI jjiSOljA ^Jdl jLjVI JiP -.bJ 
Ijlaaj oLidl JS'l t-Lj *\$ ^JJI jA jLJ VI j*Ji !^T ^JaJb 
US' cJViJill jfi ciJVI J J^-lj <Uw- jlSCo J j^jVI ^j-j Jlp 
.^^41 $-LJI iJia J^-b <jj?h U Ju^j ^- Ajku^j V jLJ VI jl 
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L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 



!? V f\ ^f^ *l*iVI I Jut Ja !^uij .c^jll Jl 

jA ^j^iJi J~uJI iJLp Jt>^J 4aj*A!l *lj^-Vl ^Jl£ jl j^>Ui (JUl I J^wo ^j .(jyw 
4ji^j jl <JU$I Ob J&oj OL^LndVl J^^JUJ Ji -O^So dJU3 j^ j^TI jA iLi^-l J ) &U 
^PJU US' l^ii ^L^Jj ja teslsOA CJj& ( f<^ I JUb Jia iSbt^ol *a) Jj^-Vl oJlft ^y 

^JJI ) J>j«ai\ JuUJI OjJi?- jLd dJLiJJj .U ^^JJ Uib JjSsji <jl jj^ ^y-^l *Jjr zl 
&£La* jaJ\ J *Ja*? jjSo ^Jl e\j9r % 2\ &U>\j ((£jp-*\ *L?-i\ Joj Jza Jl£*a alkj jA 

t JUb ilSLia <£y jl USlc Ijj .jkdlj JiaJI *a L2dljX4 *Uo) j*J JjjijjkJI ^JU US' 
f^-j <-*?u Vjl .-j^aJI J^JI iJ^P J(t^/<iJI J^"LA' j^tjjUa^-bjS'JlJ jb *IpoVI 

J^JI JUsf I J^l j* jb-lj <^Jj J oLJI b^ J i*j!AJI JaJlj oUj5)fl £*r 
Sjl^-ljlJio Jj iJU*JI j^j Jj^Ju Jil jl*>ta>i ) +£ j&\ o^LiJI J JUal ^aljV 

jl JpliJI &**y -.y>u ^1 njbJb J^6j) J$j~o c( JpLiJI J J^JJ jdlJI aU-I o^lil jl 

j^p aQsJI rs-w^i SjjS' Jdl ^Li*^l oJia ja jl?-Ij ^1 ^^rj ^J^- i!L?- Jj .0 J^li icJip LjJU^j 
aJu* cJL^Ij Jj^ :jaJJI Jj Jlj^JI lJufe j^Lj ^jj^t JU-I lJub Jj ULc J^aJU rJL^ 
<Ul <>J i^jydl J3l2^l jLd cdUi j*%*ij ^^ ^QaJI J^SC ^ LgjL^- ili?UJI Jj^-Sf I 
yu^ai cjJtjS^JI dLii Alki U^ii jjUUI iwoJu^Jlj JiUJI &s O^bjl **!^\ Ji U1T 
*^iJj jLSCil dUi J aJl^uJ ^Jl UrjJ^S^JI SjJ ^ LJju U jl^r J jl^-jj ^JJI *^-l 

^Jl Olj>alS3l ^uj &)Jl^l Olj>alS3l ^u ijlill *JJ UJUP T^jl J^-| i2*2^-l ola 
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^^L^^jJM JIB 




Bf^ 
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ti rt ■ i^ 








v 



aIjl^uoU (jl£-l iLS?-) tLj^-SlI JT J ij^llj o^Qiil JS^IjJuu jjJjb^j US' .JjfcJI 
^j^j a^2j (JaS)j ( 1311 ) J^iLuoSM Jlp c r ~?u Ol ^'VjlA -iUi! SJuaII oWUa^all 

*UCjVIj fij^JI i^k) *Lail dU3 J Lc jjkJI i^ki SUo &\& di!3 **j .jjkJIj *j^JI 

J^jujjkJI SJtfLo^M j-°j*j Ali Demirsoy (jj^jy** ^Js* J^JLj tUJ3 ( Ji^ *^i^ ^j*& 
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I jift aUI j^sju ^jy^\ J^JI J ^ry J&\ iijbjtpVI oUUaJI JIp oSi ji juJ XSy 
J OJ^tJ J I J^tS^a 4jl jJUj iUJU Jiiw OJL?- ^j^i!l J~^H d\ " *^IS J&ll alkJI 

J*£oJI iJUp J Sa^jll iUlScil oLJ^I aJu* jl . ( 85> "^jt* % j^l ^^ly Lgju^S^J jl 

^?- J JpLiJl J) L^AJ c r ~*Jb ^Ijll J^-Jtf US' .iJUaJI flJL^j ajJLi Sj** ill % flly 

a&j~»j JpLiJl c^Jy jl US' .U3b l^*& ob*adl ^a &rj^-l ob^ull Oj&j cOlij zl 

.*l&uJ % ^>a!I Jtj^JLj iojliil obLJI a^- J^ jJfl-H l^j .kUJJLT QliJbAji V 

Ui»Ld ^j^-1 V-L) j^j .iJI ^^Skw j^p jljiil Jl^jij Ji*j 4Jb OlJI ui*0j iijl^j 

j-o iLJLj 0j& 4Jb c(jj^a3 % J-**-ij *lj-Ma£-l ObLJI a^t (J^j-l c£*^ * fUaJI IJu* 

^1 C(jjb»- ^jj <u~**^j r Ad iUU $Ji*a ijUp ja ^*x!l \^y^ J***^ l^ (tf*j cSjS'j^ 
a ju*j .oGLJI IgJ Oj$> j&\ ik^JUl lw isyry* o\Si\ a Ju*j . Jbu 4JUI SjJii j^- oi 
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j4£ <JL^- K+P iJi^-l SJL?-j eLp~2\£ ijlJU *L?-I b>vSLil jb <>JjjkJI *l£Ol jl 
C^S^IitaVl |t-ftl^ SJb-lj ^>aJI JJuJb a^j^JI bj^SLSli c^y-Vl ^Ll^lT 

.\^Jb i*JI J jlj^jj cN^J cij^JI J^J 4j»j*<2aJI OUjiji-l oJL^b L^J J^TjJ 

-.bj J^-l ^0 LgJj^ ^ U& Lijl 4JUI 0} US' .jlr\jj>J\jj$\ J S^jll *L^SU 

^^-1 4JL£?- JJ&LU ^^"*^l +*j\jir\ j^jUa?- CU^tJ UJj^-j .^jijJ^JIj A?-ljJI OjiJI 
j^iLol j-uaj jJfcj cL^P *-L*uo^M j>j: *^ ^1 Objljll aij* j^ &jlj* Ob/C^JI J** J 

sjl?-Ij j^ij u^i ^j -(^^"i L jy&$\ j^jji jbji i^j oij j^ j^j l<W f^ji 

^^ V jA\ ^SU ^Jl^JI iLJLo olib- Jsljl ^ 

.^lij ilp j!L?- Syr j 




jj\*J\\jj&> 



*wo^- J SjJ^ull ^bJfiJI a*AA jj .>U <ju**> <Jj oji Jb^aj ^*l!l /*^<i!l c-J^Jl c-J^xk 

jjOlic ^ji-l J$*A*JI J JL^jj ^JJI oJ^maTj^I (*k** A*-* SJUuil IgjbjSo Jj &L2I 

.ijjkJI o^kJI l^m^ Ui-I S^J^cw d^Sfl j* ijlJU JS'] Ui-I SJL^j *L^Sn d\ 
.(*fr*Pj S— ^ y^-l SJL^j *L^SM jP Ojjkj b^l S^Oxw *Lj*-Vl Ol Jp JJ* I^J 

L^jJb ajj& ^1 ^btJailj .iUJU Jiita ^^" jij&S' ixy y^"l ^^"J <Jl£*$l j4*J 

J JL?-jji ^JJI (jv^^j^M /tJfl^QjijJj Ijl&ca bji^" Ljj^j dib: *L?-I JP SjLp /<* l*>J*^\ 

) IjjAjjfaj^Lui 0,5 ^y- Jlg->^ Sf^rl OJ*-"-^ ^-fr^Jj J-^ *^ *L^-VI aJu* 6J 
jJ^J LgJ I ^M Ija js^aJI L^V" (*£j) - (86) ( -*^ 4>° 0j^° j-° J^lj (^jUj >Uj^>J»l 
4J-I ObjlSOl j* Slil J Oy^^ J^-^J L^il^aj jSCc V Sj^T ^IjlpU j^jVI 4^-j Jlp 
AjiJ ^Jl (£j? m% $\ ** iUJI J S^^r jll ^liiJI iJLJLJ L0L0I OjSoj .oUa^l J jl^-jJ ^Jl 
JS' LiyS jt OjJU Oy^j ^La -. Ub dUij ( Planktons ) JjI^JI Jiw ^j^aJI Jtj^^j 



Jt 






■ v • f 


1 . ^ ' « 




Writ, ~~'^**^^~Wk 

l L ▲ 



JlSw^l ja jj^l Olj^P dULc l$jl VI ciJl^l SJL^j *L/Vl fiJU* jl £j 

c^jj J*£^ y^-l aj^j JaSi JU^- j$ju* oli ^ JlSLiSh oJu^j &&£l 

fljjJU I JUfcj .<Jl£joVl aJUfc ^jij&A JjJLJLJI j£a oJl&ca ^LJI J^ Jj£j* ^J^ 
UJuai dLii jP %4i c (88) i^Laib O^iy-I jj^jS JjJjbci Ji^\ bL»j\ j*£>\ 
*l?-\ LgJb jjjijjkJI If^j ^Jl *L?-VI sJife Lg-aJi^uJ ^Jl oLT>dl cu?u *jj 
US' 5k*^jj ijl*b *L?-I c-^J LgJl (gjj ijU-l jlj^" ±jij& (J ^tj^hj ^^ 
S^U &>t*J VI -.by I J aJ^uJ ^1 ij^JI ^aUjj Jui-Jj_JI S^LoJ .Jj_£Ju 

aJUfc f<^ UJUPj s-Lp-VI J^jy^JI L.Jb^ J^ Ifraljl^Uol +JU oJLJL*,* 4jjL*->^ 
ij^ji I ij^a^j I <>r*U# — 1 1 ^r**J* J**>%*> <Jj^ I A J^uJ ijii- 1 LjJ Ij JL?- *L^-V I 
IgAMflj ^Jl iJl^l S jl?-j OblSCil o JugJ 5 Jifcll oLujJ^JI ji L*S .4%, , h II J 
p L^Vl Jl &U£l d^Vl aJu* jl .dLii JIp UsjiI j*^& V ijlJuSb OjjjjkJI 
^Iji^aJI (Xantofil &u*2 ) Ldbl dUbi ^j^i!l Jr~<>Jb ajJ& ^1 SJlii^l kjj*^&JI 
^vTI ^ ijU-l S JL?-j ^L?-Sfl aJu*j .l^JJI jLi^ Jia ji^Vl o^Lil ^^laaj ^1 

CA*° <J$*^ C*».W flJUJ** OLjSvJ IgJj l5U-voVl /£Jll O) Jv^bui! jX*£J* 



o£ 



(89) 






frx-^ 



tfX 



v- .- -M h ■ 



■ 



pjJtjAj Jbj^' ^J^ (^11 Sijl^-I j^La^-l :U-fej OUL-JI 
aJu* jl Jlp JJjdl! jlS^ oUjJUll aJu* ^Ti Ul .^>iJI J~*JI 
Oli^Uail i^J JjSo jl j£c V LgiUxc ^Jl j^ia-Jlj *L^Sf I 
oULJI jl .p j*^il I Jut jp (£S^\ c r ^JI J oji Up li^ 
Ldbl dJUbi Vj n-a Vj <>P Vj JU IgJ C*~J ObjlT jp SjLp 
aljl^uoljjljiil iUul Jxa JiaJI jl ^jJI JJ £?V ^1 OU^JI 

oUjUll j* ^^j U-T j-SLi j iijjdl ^^JU Jj^a^-lj S^ljVI 
oLUJIj oULJI L^SUxc ^Jl j^jUa^I jli jVI ^ SjjTJdl 
V ^Jl oULaJI jl -c^J^ ^JJ *M&* ^^sJJ Lg-j ajJJ ^Jl 
IajlJLS _&ydlj ^jJIj JJbJI c r ^-L^_ jL*J VI -,k~ •■■: 
*Jau*j Vj Jj ,iJUJI L^-jJjaxJI l^-L^ jjbj I g g * ^jx-?tjJlj 
I^j aLiill /ula^J iUll cbtj I /u*^- J S^j-jll oGLJI jls cL^^i 
.iJlsJI j^jUll J Jb-ljJI Ji^j^aiicJj J 
jLJ VI Jip a^~j V ^JJI JinJI life c^^uj) j* Jl cjil 
^JJI <d!l <ugL IS ii^si oU JT jl dLi V ?aJI J^jJI 
4il^ ajj) Jjl Jiw jjOj jiil j^p Ja*!Ij JWI c r ^-L^ j^i 4i)bJ- 

jljiJI J i2Ji^-l flJLfe -. Uajl c Jij .i3^t^ jl IgJp <r^H ^S 

: JUj 4J^i^r^JI 
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Ill 
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II * ■ 


^^^^J *J^3I^M 




*■ 


'"* u 











J4 






r * 



I 



sss 



:/ 



■fl 






^Hkw' 



W* ft:t 



L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 



(12 : 



4^ii cJjJI Jj ^jJL^J^P JlP aIJL^Uo! r jl^-l lift Jj .<>Jta ^jJ^Jj iSli!l SjJiiil 
&T J ^jj IS j cOjSOl jJL?-jA ^JJI 4JUI Jj &-J& oLUaJI flla **<*?- Ul c/%Ja£ p IJbl 

:r^JI jTjiil ObT j* 

(164 :SjiJI ) 
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jj ball *- * tX - 

IgjjT Jl &L2I t^U^ hi Jj6\ Jl cui M *k^i*> l$J jT J^- jjL*£ i L^S3j 

j^c^jjJaill k^lfijj -Jl*>j <Ub*~o^i?lAJl jJl^-l dUi%^A 4diJlll Jijljil 
aj^io ( ju>j " olulSCJU <dll jJL?- " j^aij S^Ssij c^iJ lilt 4yU^ jj& jl IgJ 

*taVl J I Jl4 ^^" Ia^UjI j* ^t^aJI oia ^il^r j^^aj Ujl^ JaaIUj 
4J-I Ob3l£ll J *yr^\ Jjl^-I /t-uwaJli c^-^l J^u |Jb-lj U&JI& 4^U!I 

Ol^o^l s-lyrb jijljil fi^A yJ J I *Ja;uJj c&LaJU 4-woL^?- jjijlj-a jJj 
j?-l c^y Jdj ^-1 iUll J l*yry> L^ij oljJJI ola jl Ml cL^JIp l&&\ 

cb*>U-lj OLcjjVlj OLjjj-JI ±*Sjd 4j**>L>l ^lj* JLw ^^J JjLjJbujfrSl 
.Lij&Ju 4?-j^ Jl IwoL^?- jnjUwj oUI <d Ja^oj J J**>j 
JjJI^sj 4i^laJI oJu& ^Ij^ JLaaJ L^jj L*o jiT (3jl^-l A^^aJI IJla jl 

Jl S J usu ^ a jJ^- ^ibJI Jjill J iUil S^JL^ Sjj^aj ^t^laUl oJia O^i? 
oaJ-l j^Jj cMtij^^^ SjUa^I Jl IajjJl?- Jiic ^11 j 4»^aJI oUTWI 
Jm^I " obTjj ju^^a JUJI L5^ J aji fj^j^ LgJ J*?- j 4»^laJI oJiajjL ^JJI 
oLjIS^JI jJl?- 4^Up <ubT J JaJjil j^jl^tj . jjjjb ^JjLiJ 4iJji " p Ijj Vl 
^1 o^U^-l JI^pju dUi j^^Jbj cJUjj <UL?6^4iJI JJ j^ 4aI^I iJ-l 

— : r^~ 
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L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 



OjJL?- h*~J eLp~2\ <JU Jj*>ls?-Vl j^b JaJ\ JJjZj cJl?-lj JL?T JA && 4^-1 Objl^ll sjJJ JlP 

4$Upb ^1 j^"Uki*^J^"<GjTjjl^! ij c^Jp JJ^^I Jl JL^u^i^jjIjJUU-^^l lift J I 
OliljNpl Aijeja Ojj^OJ JjLj "4i^kJI c-^pUa*" *-*>b cJb ,Jp ^J^"l obxJI J I ,^?- cLsA?tJjjA 

dUJu JiwJ c4~*>Lil ij^JI I4) Ji£ jl bj&l\ *kuJ 1 ji\ *k*>Vl ja JjJj6\ *yry> <u*& j-tjj^ 

4»^kJLJ ojS -. bi« j^JUJI jjkJI ?&^aJ 4JLU0VI ai$J i^Li! ^j^JI ajjka JUJI Ji?o J I ^^y jli'j 
Ij^Ij^upIj^ juij jyjta J^Il-^-^jjJ-I JUJI j£lj c<obT jo^TiliLk^^JI liftj -j^>!l jjy? 

:^ftj ^LJp ^k^" ^LjjjIjJI *lp I Jl CO I 4^wjj J^l>£ ti^ti^"* j^J 

.oj> Jj^ oLJ-l jj^J? LaS jp ^^Jpjw&.al^ol JUU JJ^^kJI jl (1 

.*L^^ <jy <Ju£dJ £L*>jT "jjkd! 4^L?- oLST" ij^-j 0^3 *^ju j^Jp JJ^ ^l ij^-j aJip ( 2 

4»^kj <LPJJ U j~£p oJl?-lj 4*i^ 4*^*^ u*k£*yrj U Jy Ol^&^il ObyfcJ- 0%*UI J I (3 

>JI 
:4ji*>yi A«I^JI oJLft Jytfialtj - jJ^uoj 

jSnJj .^uojLUr,A JJ oJl?-j 4JI?- j* OUJ IgJUi'b 4J-I OtSl^Jlj SLM jl jjlaill 4»^k5 ^JCJ 
JSwJI C~?- ja 4Ah£l 4J-I Otyl^Jl p \jj\ y Jy.y&\ Jj Jj»i jl SJL?-lj V- U^- j£c <JlT 

*Ip^I JupJaJjJIc^w J^L&Jloift Jj^y-I J-^j la& h\^y\ hJ±S\ *&uJ I JjLJI lift jl 
0^i?UJ-l oift jl&^kJI ^Jtf ^^r^ll Jl CJj^b ulS £j ."aVI 4Ji-l"diij J Jioilj JjS!l 
jjp jl ^jL?-jjjib ^l dULft JjSo jl Jj^ 4^Ja!l ^Jjje Jt cuij LftJL?-j 4d^Uail h*~j ^j^-jil Jl 
j^u LgJ cJji?- V-j>p l^l>« jl ^t^laJI ^Jtf ^^^/^ tUfcli U<aij ji^-l S^Ssi j^aiy LgJl ^l ^^yuJ? 
. &jyd! ^LJUJI jlp-IjaJI 4dir ^0 UU ^L^i ^Ip^*^I liftj t^ ^Mjji^ J! ^~JL? o^l oli^Uail 
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lA 



i^H djj 



^LJUJI *-jftlill 4^J? J ji^^-^JIj cjjTJdl <ubT JSLJ-I J*^l jp IjuI jjjjb jJjU^OJi^ i 
iilJjl JUJI jlS'j .Ijl?- &~<*j ^Ij^ j^ ^Lj?"^l &j& *-a*fi^ jjk 6 ^ /I l^U ^j^ 2 ^ J *Ji5Li cJIS' ^1 

.4*?- ^Ij^ c-^y I j &^Laib c**uj£ Ji V-j>£ 
J o IjJj- 1 ylSo Jio ^Ube-Vl 1 la jJ Jl j*>UI j^u Jjj~J cJl^ VjJI o^U-l j4*j £3Laj 
j^y ^y£ cJlT 4-jyJl oLlpiVI ola OlJ^j .Oj?^ £*1>^ J jI^aII ylSij aUJaJI o%*ai 
c^^?-jj^Ja!b jIj^aJI IJL>*>UijLliy^l Ju^j c JbjiUi^JaJ^cJjJ-1 jjaLib- *«£j J&a OjL^JI 

J^U-I obJJI ^k^iljj <UL?- n^j ijjJI jl^Aj ^Jtw U-iy-l ^^ OLjJ & j£l& cJ *>Lb OJL?olj 

j^ Jsid Ol^uo ( y t j^- JLw 4~JUJI OljjkJI C-Jufl j&J c4^-J>P ^lj^ j^ LiwJ Igjl bj^xJI jP 0J6LJI 
j*j^I j^J^aSI frL^-Vl ilp IaI^I ^Jl Ob*jS!l Jj^fc j£ dltej c4J i\*r U 4>&^ aJip ob£ll <JtJb 
J I *Ja;uJ 4^-1 j\£ iljil jb JjU)I s-leo^l ?x~^i JLa)" r^Jb US' 4jI?oI ruby jjs^b ^yd^dbj cjj^ob 

^Jas^J 4^-1 jjp iljil jl oUi^! jjjJ^JI jjiJI oll^ji*>\ji J oJujlp \j\&j\ igyr\$ c^j^JI jjiJI 
^3li oj\j£ ^Jjvo jl Jl ^la^lj ^jJJl J-^Lj O^b 4jib>ol jS^j c&^Lal! Jj^fc jP V- ^lj^ ^L?ol 

/t^jbul Ij^rlj jttjLjj^ <^sLo ^iJI <u^aJ jj^laJI J Ijj-o^olj cjjkJI Slp^ ^0 frUUJI ^b j*iL» 1j 
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L ^j^si\ J-i^l : s\j»p^-\ o^j&ail 



J &u^£ oljUll oJia £>£%% cJlaJ! jtf^lil J <£ji-l ^3^*1 1 J k** oljlp ol3 ^lj^ *yr $ jfiJ&\ 
^S y J J?-J£ ^<JI 4***^l j^U?-Vl j^u JIp J*a^o jl p Lkuolj c^liaJb \&j%?ri Jb-lj jlSCo 

aljll j^ ^IgJLii c*J U jU-j^i jS3j caU^I Jl 4<^ Sjk?- ol^uJI dlb J &/**!! ola OJij 

(92) .^^IOl>JI JJL^blU 
j>j 2 4^>*JI «-i^"! J L^«JL?tiwol ^1 ^l^il jb ^JjJnju J I <U*& jJULo^]a^l 4bjfc C**o*P dj& ^«-jJ 

' 3) .jUjJI <JaJL> J^jJH j$*>W! J jl^-jjcJIT^I iljil 4La?- Jii 
L^JjLj &jaJ-\ olaj cjjj^JI J^aJI Jljk Jj^ijjIjJI Lal^l ^11 cJjb*JI JT J^ilb O^Uj 
4ivoOjJJ JUL* j^-ntf j*j^M*>y^o jU> ^JJUJI J^*il ^J^-jJj^i-l s.Lo-j£J! ( j L ^\^a^-i\ l^b ^j^pr 
: Jj U Jliil Jfrbrj c^jjjIjJI 4^jJI Oli "j^jVl"4l#ObtA^ Jp 199 8 

<9,) ? SU-I 

SUJJ eJ&Ll igaJI 

SLJ-I J*2*^ Jj***JI o j^jil I JUfc jl Olabil aJia J J^jjsZ jjkJI 4t^k) Jv ^ Jd! <tf**A^ c-~*JI 

.2UJI J Sjjkdl J^Uil^l J v-jjp ^lj^ £*o^a SJt?-lj LL?- -.bl j£c 
Oli^Uail JLp ^b^iVb Lp-jJj j£c ^ <Gl 4>jjd clJ^ ojjsT V- 4J> JJj&J 4oj*A!l J^jjJJI jl 

.^iljJI j^jl jjlp *>L?tS-^o *Uj 1 / 1 95 ^Ji ^JUfll jAo?- L« j*wft> <J Ja^ojia u9$J. jijr** 

Ujj^aJj^c V oUjJUJU^IaISo J^uLy-l oljJ J W-i oUjJUil Jai?o ^JJI DNA Jljl 
L« j*wft> 4jbxi^? ^Jlp Jd£ Ji'j cJdbi 4i« ^wJ ^Js> J^uiJ 4^SC« Ujj^aiJ J Jsi oUjJUil oJi^ic^J 

*i\4jj£j j£j;*i DNAJ^liJI Jajj^JI jl ^j^kflJI oiA J^jP <^r*-i ^Hj^j! Ui»l i!bAj 
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i^H djj 



lA 



j^ic^-lj^jVl ^j^^u^j oi^ll JlAflUASyrj^ Ju*>\i cU^a*u> jJ^IL$i?L>jV,bii DNA 
&LJii-l oJigj Jjjn^uj cLf>l^ j* OJi?-j ^i 5Lji-l jl :JjJL> ^Jl SjJLiJI JjjLo JpjijJI Jl ^fjji 

U41JJ& ** jla*JI j4jI£ oUjSCo dlJb: jJI RNA DNA j &j>JI j^j*J-Ij oLJj^JI jl 
cjl Jj^ UaJl?-I -bil j£c ^i cUU typ^jfl tisLoA U#jj£j JU^-lj c<u*& jlSsilj <u*& eJjJI J 
oLJ-l jj^I? ^Jbtuol ^j h*~j Jl Jj^jJI Jl l^k^io jLJ VI JjSsj dJUiS'j cbj^-j* j^-Vl JjSo 

oJifc t&uJaJU Jjjl?- J^j aL^~l jJ^ ^-w J I ^^^ *>L?ti^o 43^Lall ^Jsj oLJ-l jj^I? jlS' jl 

*Uol c r *w*?-j .^jJ-ljjjkJI 4Jbli JIp <tfljS?-l aJlJj LJLp <L?v*2 aJlJ JUJI LJ^ JjlSC* ^1 Jcuij i 
lift jl ^^ c^UoVl llgJ 4pt&Utfl L*a\ (Ja^lj "^ycJaJI ol^y Vl"4?&~y OJ^-jjkJI Jl9 jijjl^ 
. "^ytjJall ob*aVl Jj^k jP p IjjVI Ju^l" oU**>l ^JJI ob&l ^1 j^ rt^iy <di j^ aU^ftVl 
jjj^laJI ob£ h>i%*j ojij^sj ji\ 4J-I OtSl^SI *I£j Ijl* Jl JLuu»j ^/uJaJI ul«) VI aj^Ao J J 
jJi*II jp j~>SM j/Vl jLJ^Lo>Uil oUljJ-l JJj^ JjVI ja *£i*j*J :Jlsil J~*o J*i c^aJaJI 
4JVI oJift j£ij .jJj6\ Juywj**> c\jJ>\ JjUI j* liJbw ^kd!l ^^j IJlSUj cSLM JlS (Jp *LaJ! *&~j 

^y^j^V' jj j£j; v c-mUI 1 jigj .Sta Jj> jl i^jy. jif C y-T ji jSw j* JjL Vi jjIsj ji ^flSi v 

Lc "p IjjVl Ju^I "<ubT j-o-s^ <o o^T^j dJUi JUj jlS' <u^j Jttjj^ lT^" J 'jjk^ &*">£ "^£*^\ 
(96) r^jM\ j3>!b ^ V ^jkll u^Usj VI jld iul^.1 olj^Ju^kJ jl aib" : Jj 

j^ Jttjj^ V^"^J ^ ^k*iVl ^Ij^l fllft OJi^uo cJlT (Ja^T :<u^ -Jaj ^JJI Jlj^Jlj 
jSIp j^Jji ^1 ilp i!jUV j c^SjUV Ji« Oj^ap oVbrj ^ &jJL«i ^ j\£i\ Jl bUuJ Jlj^JI IJla 
c4a?-*>UI JbrVI Jl L^jjj ^a* ^^j^ ^^w M ^o cL^Vl jl jV'^ Jl^ oI^uj jtjj\* J^ ^L«j 
oliljjJI jL^4jIp^I c~**?-j cSjuj^- p Ijjljj^fe Jl oil J^- jyu^-oljjjjdl olft cukTIyUiTj 
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Jijj\* Jo*\j -*kjb oU?4^vP LlUJIjb^jfVl Jjljjl J& ^J^d! lgjVjl£&*~y jV^*JI ja oLj 
^ ^JL^JcJlT ^Jl 4*}jJI j* AdlSl^L^I jbJ-l jl ^il Jlid "p IjjSII J^I"<ubT J^jL^o ital 

i^i^ri ^Ji aijjji uy iji ji vi - (97) >vij ^i oy jii J! Jj>Ji J! s>** cjisj ^iii obai£)i 

JL&jU iblill SjjkwoVl 4»l$J Jl ^31 jjj^aJI J^aJI J OLJM *ip Js- \Jc ^Jdl jjkJIj Jju* 
ijfijyti j I oOjli OlijjP AJl'^^tJall ol^y VI 4JT"cJUj liSUj c^-T Jl J^ j* 4~*s£il oU^all 

JjiJI OLJMj J U^j^a?- Uj^?-lj ,JI 4i^xa)I 0*>U<a«il aUl ^Jfc^j^?- ***?&> Jj*yjj I JJI *l3 

Jj^^cb J^UJI IJlaj c^^tJaJI ol^yVl ^br Jl ^jjkfjyG Jy-T J*l£ ^La k^IaJI a Ju* ^*~^J 
OljikJI oJLftj c&jliall ^LjI?oVI OljjJcJI dUj OjjJ- L^o ^y&o 4~u?" J' ^JJ ^'j^ Jj*<a?- 
. oL?JL! ^IjjJI 4- L*au» Vl J Ua?- h*~j j I oIpUJj)U j3/dl Cj^^j Ul O Ji£ 
4j^kJI aia^Jtfj c&JJ-l 4«jjjIjl1I ***>! cJUL?- Vl ^jJjjkJI jp^ljtf cJljU^^kJI oiaj 
juSCJI jl jiVlj uydlT c^TjnJI S JiLailj *L^*VI ^jl! l*y?r£\ £*^JH c^Ullj *Ua£*VI jl 

cOLi-l <-<S j J OljsJu OjJt?- jl ^JIjj Olyit OjJL?-jyb VI Jiw^j jl^JaJ i^JI ... -. Li-lj 
*V-Vl J*jj*fi J«Ip J^fUsb^ljjJI olyslaJI jl^Aj ^LLa^LdpQao 4^-Ijj *UoVl lift j£)j 

.aU VI j^ ajj J S J6li old jSo ij 

U^a ^\y^S> ^Jjjp-jyJu (j\j c^bUJJ c r ~S">vJI oJL^w DNAJI &j?r jl9 IJ^- ts-m^Ij dJUd ^-*~^* 

^£jjAi\ jdiUL^Ij.-.o L^p ^yu 4w<JUJI &yy-l olaj cj^JLi jJI <d jjSo jl ^o JuV Liifc jlS' 
OJli Vj cjj-^allj ^jljJ^JIjyUaJb *-^> ^Lj>IjjJ1 OljikJI jj" iJb US' OLi-l J^ J (tf^U<a^-Vl 
V olykJI jlrt^jjO*>yi 4«UJI j^Ua^-l sift jj .Jlj?-Vl j«^-l Jjyfe oli jjP JjSojIj^U VI 
Ul dj^H 0' *1 i?V JlSaII h^JH J ^lj-»iP jjJu ^1 jl U^j^a?- cjjlaJI OlJL?-l J Ijj^ c^*JL> jl jxc 

Jl^^jj jIj^jI Ju^-Vli clA>>jk> Jl ^^jj V jl)I4pLwo j^lj^iPjjJu^l^i cyj^jjPjUjU? 

.^1 jjISCJL! ^LJhl ^LJI <>^ J! (j*P &\jj oj& syr j ajJI Jl c^j f>^ ^^ J-^^ U ]JAJ 
Ly^t cJj&r ^\ oljikJI oJia j I rt^asj IjiSsAj c^L^U-I oljikJI ****■ jjj> c^\ ^LJUJI Ji&ljJJIj 
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j£c Vj (jlkjrfJ! j^jx &L2VI ja jLjVI +~Jr 4JL0U-I IjIj^JI SjikJD Jli« J-^iilj ) jL?-VI 
.jjkill LLpjwaJLJp SJU^w4JljUaJljyb)l Oli ^Jlj^ll OljikJI £twi> jl dlJ JiT JlMj 
jjjjI^ oliljNPl ^*~*?- Jfiii Ujl?-^! Zj)* dj& J I j& V b*jjju ^ ^s**^ ob^VI LJlUI 
.&JI O Jii 2 *L^*VI ^ jJ jjkJI 4JUp jJ ^1 i"jjkJI"_< ^ju *j4&a J^rji jl j£c V Jblbj c<u*& 

cjjkJI 4»^k5 Ig^Jtf^l OIajjjLmJI j^^l OjJL?- aJLpJIp JJ^ J**ail Olj^cdl O%*~olui 
c*L?-Vl J* 4dJb£l p IjjVI O^i? 4JL*>^)I oJlgJj cj^jJI Jjj*>>"l pJJ J! Jj^sj J I jSUil J* ^1 

±«*j *UoVl I Jia Jl bb*d!j .<>~~JI j* <>-i*Ail ^^ Jjycuol ^jJI Jj«!l I JUfc J IS bJ&S\ L-^w^-j 
. *L?-VI J ^>J1 J^tJI Jj*a?- 5>v3 Jljfc ( 4JU& I ) (Ja^j OUUI?- f^rj 
4»IjJI Jlg/V ^U—>V|j ca^Ij^JI j^ &jlzj* a\jufi J*£ otslT ^j ^^o :iMl J~~n Js- 
O\JL0 Oli OLjIS' ij^-j jfijtii j I ccA^ljj Jl ^jjjdb cJ^£j till J ji^ju ^LjU olijl£ cJlS' 
Oliji^l oJia JjS^j cjjJ^ Jl eJ^£ *j ua^"ljj cJlS' 4j>! JlJI J IgJ V ^Ja^lj^llj jjJall j^ 4T>Lio 
jibjj cU oJ*£J j I Sle-b 4jUa« jl ( JJL?- jj^ad oli jj& jl Ju*>\i J^i Sj^ J c*Jjl£ JLd 4~^L*iVl 

."4JI&VII Jl&M"^! 4JI&VI obal£)l oJu* ^j>J! SlPi 
^IjlpL oj^-j L^Jl JuMi c^xjjbJl c-iJ-l j*A*i cuJilp Ji"^JI Jl^J Vfola jl L^j^l^lj 

Ji 4^?t*JI 4J-I oLjIS3I ola jjSi jl Ju y& j*ij& c**t*0 I3|" :<ubT J iLfli-l ola jp Jttjj^ 

(55) ."ob>l 

jijjb JUT V 

^1 ^Itjvu 2 ^j^Jj cj*i I < j*?-tj££' ^wobJI JjiJI cA.N<ar>;a JUw Ijl?- SjjsS' OLjfljjj Obji?- CUjyj-l 
. Zjj*p J^l ^^L^-a SL?ti ^rjJ! Jl ^^f^ ^ L^pIjj I uik?u: Xp~ VI ^?- jl j^ ^Jj^tjjI^JI ^j^t 
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JIp J^JUaj^jJI ^Ux^-^I^Solj ^Jjji^j^j 4^jjjIjl!I o*>Lp JL^lliLJij-l oJl^j jjj^I Jiij 
^gjUyj* Js> cJlSl dj**> c^UlT I?- ObjlT ^ Uj*a^ ^ft *JL&-\ LdSw^ £l" :^3li olywdl 
yl^l JIpjjsJI jj^ Ujj b^-lj *!U-I oifcj c&Li^l ol^^tsJULwa^^ Ji^ j$L^Vl a) p IjjVI 
ij^-j ^1 Jj^ 5W^ir^Vlj^I?L!c r S5 0l^vcsLI Oic^i '° ° 0) "L^Hlj ^ Sj^k^l 1 Oliji^l dUU 
4J-I ob3l£ll oJu* JjT js-j&u lia j cjttjj^ 4JI c^i U j^pUJ? IJlaj cb^ 4JI&VI Jl£jj*>U 
oiAj clijii^ Jj^tt &\ j& Oy^ *^ *1 Jj^-t 0' Jj^ Sb*i <V" j^ jjf^l J^jJl j>^aJ1 J^ ^SjJUi 

ojl?-j Ul *.L?-Vli c*L?-V! ^?-jjwaJ JUJI LJ ^ J jIj^Lo &\jyJ$ jl jUj^AojjkJIj jfli-l 0!" 
j I p IjjI jp Ujjk> 4^y O^i? l^JI ^1 cdUiT jSo i jl Sjj^ JaSi Js> *k~JI a^-j Js> Sb*i 
jl?-*^ Sjd j^ JuMi jjjSsJIj JSwJI viols' 6jj*£jj ol^&i o^fk ji cJlT jlj c^rjJI J L^a*vo ilji^-l 

(101) .'VI obal£ll a Ju* Jio ibjuj Ujj ^ J& k^ Ji^j IgJ 

cJJj&j JSwi j^^-l Jlpj j3j*^l 4*Tj Jlp ob*i ^Ofk *& M"' Olul^JI J I C*-£ Oly*^dli 

. jijj\* A&yu j IT l<£ jjkJI j*Jj jfU-l ja p IjjVl J^l jl :^l 



^JUaSI IJta Jj cjLJ^I Jm^I dUj%^AjjkJI 4»^kj j^^ jiiULLJk-j^lail OlPj^^il *-al j* J I 
cj^?&~JI jtf^lll J c*JjIp ^jilb 4^~JJ v- oLjI^ ^0 Ijjkw UJ JU-I jLJ^I jb ^LjjjIjJI ^Jtf 
5>UII JM^- 4JI&VI Jl^JiVl j^y ij^-j k^IiJI ^^>j &^ Oh^ 5_ 4 Ji olJu jjkJI $>tfj 
: ^«bj jLjy\j^j *JLp j^ 4~*jj oU-j^^jjI iSLa JLi-l ^Ip^VI \1* ^^p-j cojjTJdl 

Australopithecus j^jSLij^JljUijI- 1 

Homo habiliSj*J^lAj*jA-2 

Homo erectusj*ijsSojlj^jA-3 

Homo sapiens j^Lij^a-4 

jS3j cOjJhl *Jj\ " j^jSLij^lljwji "^l JU-I jLJ)U JpVl jJ-I ^jjkJI SIp^ jJlki 

- JT Lalj^-l jdl OboVl c^^jI Jiij c4Ab^l ^j^aJI p \jS j* ^>Jl^ p jj ^j^» c-^J olijJi^l oJia 

fi-LJp^^l j^ Ua*>^j l)U^?-Ij /JJj-^ ^j>U^ (V^-^U ^jl~*S"jl jJjLiJ jj^^ij^jJI ^Shj* *^^ j*® 

liiko J 4i*>lp Vj ^jjiJI ja jfijLfi pjj ^j^o j*J ^-l jSl^ll lift jl <*Jjiir\ Sj Js> ^tj^JI 

.jLJ^ib 
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J iJlJ-l ai» j .4aI^I p Ijj V I oift Oy ^j^kj Jajlj ^1 ij^-j j^l Jl cuJj 1 <tf V < JL> : Jj&j 
oJcuil 4JULJI J I" :*>toli^iU c*~Jjl jftj jjjJ^JI Jjill JjjkJI faJeJ also Ji?-I L$j j$>vpI jj£&JI 

"oljAto Jj OUUU-I 4*JaiLa j*ujL>j^jA Jl 
j^jA (jaij^j^jjJ I jwj I) v-Jjii-l ijS jj* Jj&S l£X?&*£ ^M*! 0j9*ijlj*^ O aL^tJ 4ILJL0 iSUAj 
,jJI OliU^r^l J^Jj c<uL ^JJJ lj^- Jt*y /*^*JJ1 J I ^1 j*ujL*i j^jA - j*> j£& j I j^ jA - j^JLjU 
jS'Ul J ljJl?-j J^ j*ij£&jl j^jA a j^JLjU j^jA j <-^jtfH ^ 0' CAJI Olj^t^til *UJp IftJ^-j 
,J^- C~Jolp JLd j*>js£jjl j^jA j^ p IjjI ^j?-j jA dJUi j^ Jl*J ilj . L^jjj 4^«jil iLrviJI Jj 4aIIx£ 
JLJ^sI) j*w*jL*>j^jA a j^mJUjJJLj j*j*jLoj^jA *^ <»r~-^ J) k'-'^-T OJU^ a * L -I-.. J 4iuJL?- Olj^ 

(105) .(JW 

^J| h^Jsi\ iLaail ai» aUI j c^AJ Ijl?- Uajl?-1 jj_T L?&-^ aJlp c^lJI oLiLi^r^l oJu&j 
Olj^^sll JIp J (tf^Uas?-*^! JlSjT ,/T jJuuttjAt L£>Uo JL?-I Jjij jjkJI J jijjl^ 4-^laj ^ : ^U 

: Jb U ^jlijLa &t«l?- J 
Ju^l Sy**iJ J-s<a?- I5U 0^1 cLf^j IwwjJI i*fli-l JcuJjIp Ji jLjVb^-Jjp IjjI ^^j cJ IS' lil" 
L^a^y <ju 4jjI1« frl^J JLP dU3 ja ^fciVl j t^-SUljl?- *Uj L^j j^ J^-l ^ 4J I rt^l^SI ?jLJ^I 

,6) /'l^jwj UJ 4tjjk> S*>\p 4»l Jj LgJ*>^ j^ J^jJI ^ *^ j^Vj 
Wtj>Jlj Lr^Jbua L**>^l L^Jp J^UIj jLJ^I jjk> jp ^Lj?" ^U<a3 J^s^-I J I :SjLjJI njj^ajj 

4JUtflji« 4uo ^ oJd cJj^^ ^ Cj\y*?eLfi jJp 4jL?uI ^Lkj^JI jU^?-lj (JUj^i ^j>Ui ^y!"^ ^J 

ju iUxw 4JLJL) il ^j?-j aJ^p Jl J-s^jj ^j iOlyvsil JIp J ^fiLp^\^ (vJUJI ojS'^o <d jl Uip 

.jnSnaJI ^ijjli ti£ ja +£>J\ Js- h^i\ QXfr JjJ^lj jLJ^I Jut ^ji!b Sfryill OLylSiSI 

jj^V ^^ <u<^j L^j J2JW ^1 VwUJI p jj^lb j^L?- Jj^r (JaJb aII ^^-i ^r j^ <uSOj 
^jb 40U 4J^I Jl JiuuJ ^Ij ^LJUJI p jji!l J^J jUj^-lj JjJt?- ^-^^-j cJUJI (jLbj jp ^rjL?- 
pjji j>b_ JjjJhl 45b- J^i-lj^-lj &>L&r*i\ ajWli ^Vl J^ UgJjj *b>Al!j ^L^l ajIp 
c^Lo^LJl ^LoU-lj ijtlji-l J^L> JIp JjJU-I j^ «jJH lift J a^jj c^JUJI JjlbJ jp ^-jli-l 4dy«il 
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J ajy- i\ S^lil oJa ,Jp ULUj jU^-lj <Jo.j«/ijtj .jLJ^sl jjkj L$^"lj t(V^^ j*m*^*J1 jl j^uiJIj 

cJi* jPjbu^^l jl^tJl ^Vl Jp Jl UsAjcuc ^Jl pj^JI Jl V-^l ^jJWI j^LJL&yl Jlp " 
«jll Jl ^L^Jb U^j^a?- j^j?j jjL?- s-^-Ju JS' jl Ji4 cOly*t?cdl 4k~u!jj jLJ^I ?xjjIj J^L^uol j^-j 
."Jt?-lj jl J&jLidl j I o^Lidl oL^jil! JJb &\ Je^dj aj\ j&~ cjjiflJI &>Iay j^J^ 

j^aSbJ ^^j c^LJUJI JlaIjJJIj £taVl *« L^aJLu ^^j cjjkJb i^U-l 4»^liJl L^yeuul JiiS 
£j\S\ &\£i ^jjkJI jybll alJ^ul iuii' Ufljl L^ycuolj C4-JUJI JiPljiJI ** SLJ-I J^b JjLcdl La^SCi 
j-vp SL^JJ^JLajI JlSwil ^j^-j c^ol^t^jdil 4»l f^rj aIji^Ij chJsJ\ oJia IgJljPJtf^ljjkJl 
JUJ1 JipIjS *j> £*aiib* Jiw ^1 4^1aJb cu^J^Jl jP (J^Jl °JJj-^ cil J^J^ c-«*JI IJ^J epjUl 
jT^a j^j^l J I L^a«j c*P^l ^Ij £jjb)l j>p ^£^-1 ^b^kJ c^yl US' ^^uj jl *b*^j cJ£*Jlj 
*4*p*i iiLaj c^LJUJI OlJ^-^1 *^Hj J&^laJl ola *l& JIp L-^_p ljlj-^1 iSLj* j-SsJj .Jj-^JI 

. ^LJUJIj aJUII ,JIp aj^s-a 4Jb 4j»^iajdJ jjij ^1 *-£aj <&ojj J ^iUy 

jy- ^J> j j 1 JJ I Jlwj ^^pl VUajl ^lil^Alb iLow ^ft Jj c^olil Xvojjdl j* a^b <Gb UjjS^jJ^j 

. c^JI <£ alii U^£i gtj>J IgJ ^^i 3%a 
cOLi-l JIp Ju^M'^-**' lnjJ ^jbi^jj Jjij US' c^ajLUI ^LiiJ-b oLgi-l oJia Jjjn^u bL?-lj 
:^^U *Jp J?-j <u*%aj Jl*uj jjkJI 4j^laj jP ca-^j^JI o%^il Jdl j-«jA j c^jlijlA 4*«L?- ^J J^ju ^JJIj 
40U olj>^> J^-jJ UU?o ^*JJ1 j& jU^l 1 JLa a tliJL) L^j JLJ» frU^b j-^JJj c^t^lib j^jj j^ rr 

OboVl JS3 ijJ^^JI LuP^ ^^jA 4J^lib jikil ULclj c4j^Uj JUJI JlpljS j^Jj 4ijJ jJly>ljkU 

(108) /'oIj^S!1 ^rlj Jl ji» jl 4^l>l oljwH! ^wJ jl IjuI 
LiJli Lkjly 4kjl>U L^jT ^yi ^LjjjIjJI L^j +~»£ ^ji\ ^LuAbJl ^Ju j-ioo OLJI^JI ola jl 
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jp jjailju IjJIjU <j\^jjjIjJI j! Vj c JaJIj J£*!l JlpIjS a* UU j^jUsj ilispVI lift j! *$ljllj 
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